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PART JI.— SECTION IT. 



THE OOCTBTNB OP INSTANCES; OB, THB METHOD Of 

BXPBDXTXKG THB XNTEBPBETATION OP NATVBB, 

AND THB IIUVBSTXGATlOir OP POBMS, BY 

PBBBOOATIVB INSTAMCIS*. 



APHORISM XXI. 

Having thus laid down the tables, that af- 
ford the first view of a subject f, and given an 

* Tbe doctrine of instances is deKvered with great dili- 
gence, lagacity, and exactness, in the present section. The 
design is to shew what are the principal, moat material, and 
essential particulars in every enquiry ; or what instances are 
chiefly to be sought after and regarded, in order to discover 
the real natures of things, with the greatest certainty and 
expedition. It is a doctrine of the first importance in the 
^l^iscovery of forms, and for want thereof the philosophical 
^^^nqairies we generally meet with are but light skirmishes, 
^instead of dose grapplings with nature ; or, wi Aout a meta- 
O}>bor, they have no strong and direct tendency to the disco* 
^^ery of forms, but ^>pear vague, indetermined, and rather 
^unusing than usefhl. 

CO t That is, in the way of examine, and not in the way of 
^SA li^d and just enquiry, which requires much more industry 
VOL. II. B 



example of the method of rejection or exclusion, 
and a specimen of the fruits, or first dawn of 
docthn^e to be derived from theniy we proceed to 
the other helps of the understanding, in the bu- 
siness of interpreting mrtnre, or forming a true 
and perfect induction* And, in proposing these 
helps, we shall, wherever tables are required, 
proceed upon the foregoing subject of heat* ; 
but where fewer examples are sufficient, we will 
occasionally launch into subjects pf all kinds, 
without confounding our enquiry of heat, on the 
one hand, or confining our doctrine to too scan* 
ty bounds, on the other f. 

We therefore propose to treat, I. of preroga- 
tive instances ; 2. of the helps of induction ; 
3* of the rectification of induction ; 4. of the 
method of varying enquiries, according to the 
nature of the subject ; 5. of prerogative natufes 
for enquiry, or what subjects are to be enquired 
into first, what second ; 6. of the limits of en- 
quiry, or an inventory of all the natures in the 

and exactness^ after the manner of the Author's coquirj 
into the subjects of Life and Death, Winds, Conden- 
sation, and Rarifaction ; though these also are but a kind of 
larger examples, uid not finished enquiries. 

* The tables, for that purpose, being laid down in tke 
preceding section, 

f And, in this view, the following Aphorisms will exhibit 
a little map of the roads for improTing ait iundi of know- . 
ledge. 



universe ; 7* of reducing enquiries to practioe, 
or mcdiing them subsenrient to human ose»; 
8. of the preliminaries to enquiry ; 9. and 
ly, of the ascending and descending scale of 
Axioms*. 

22. Among the prerogative instances for in* 
terpreting nature, in the first place come the so- 
litary kindf ; that is, 1. those which exhibit the 
nature enquired after, in such subjects as have 
nothing common with others, besides that very 
nature ; or, 2. those that exbilMt the nature en- 



* Of these nine general heads, under which the remm- 
ing ports of the Novum Oiganum were to have been conv- 
prised, do more than the first is prosecuted by the Author. 
Nor was anj thing- afterwards published towards executing 
the rest, though it appears that tlie whol« design was hod 
from the Snt, and that« at times, the other parts were gm» 
on withi after the present piece was published. The want 
of these additional Sections may, perhaps, be iu some mea- 
sure supplied by a close attention to the present Doctrine of 
Ihstsnces. But, in order to render the whole more gen»* 
rally intelligible and useful, it were greatly to be wished 
that some tolerably qualified person would give an essay 
upoki it, in as familiar a manner as the itubject will allow. 
See Dr. Hook's Method o£ Improving Natural Philosophy. 

t Let it be remembered that, with regard to th^ names of 
the several kinds of instances bfrcafter mentioned, the A«« 
thor had a right to impose them, as the soljeet wns entirely 
new and untouched. And, douhtless, eertain definitioiit 
and names are reqairedk, where things are fo be carefully 
distinguished. 



quited after, ii!r such subjects as, are every way 
similar to others, excepting io that very nature.. 
For it is manifest^ that such instances as these 
will shorten the enquiry, and promote and hast- 
en the exclusion* ; so thsU a few of them may 
do the service of many . 

For example, 1. if the enquiry be about the 
nature of colour, solitary instances are prisms, 
and crystal gems, or glasses, which represent co- 
lours, not only in themselves, but also external- 
ly upon a wall, &c. Understand the same of 
dews, &c. For these have nothing in common 
with the fixed colours of flowers, coloured gems, 
coloured glass, metals, various woods, &c. be- 
sides the colour itself. Whence it may be easi- 
ly inferred, that colour is nothing more than an 
alteration in the rays of light, occasioned, in the 
first case, by different degrees of incidence f; 
and, in the second, by the different te)cture, or 
structure of the body, and so reflected to the 
eye. But these instances are solitary, or sir 
in point of likeness {. 



• See above, TabU TV. Aph, 18 ) 

t Viz. In the priBm, glasses, dew, &c. Which kbd of 
instance led the Archbishop of Sjiplato, Dr. Hook, Mr. 
Bojle, Sir Isaac Newton, &c. to very considerable discove- 
ries in the sulgect of colours. 

t Viz. Dissimilar in all respects besides that of coloor, in 
irliich the solitariness of the instance consists. 



(!2.) Again, in the same enquiryi the distinct 
veins of black and ivbite in marble, and the va- 
riegation of colours in flowers of the same spe- 
cies, are solitary instances, for the black and 
white parts of marble, or the spots of white and 
purple in carnations, agree almost in every re- 
spect, except in colour. Whence it is easily col- 
lected, that colour dpes not greatly d$f>end upon 
the intrinsic nature of the coIoHfbd body, but is 
owing to a somewhat gross, or bare mechanical 
texture of the. parts'*. Thusthese instances are 
solitary, in point of difference. And we call 
both the kinds by one and the same name. 

23. In the second place com^raYQUing in- 
stances, or those wherein the nature enquired 
after, travels, or advances to generation, when it 
was not before in being ; or, on the contrary, 
travels, or tends to destruction, when it was in 
being before. And, therefore, in either corrola-* 
tive, such instances are always duplicate ; or ra- 
ther one instance, in motion, or passage, is con- 
tinued to the opposite period fv And instances 
of this kind not only accelerate and confinQ the 
business of exclusion, but also drive the^ a,fiu3ea»^ 

tion, or form itself, into a narrow compasjis^. 

• ' ' 

• See Mr. Boyle of colours. 

t That is, either th^re b hoth a generation and d^thic- 
tion« or else one and the same process begins with gendra* 
tion, and end* with destruction. 



For the form of the thing must necessarily be 
somewhat introduced, or abolished^ by this trans- 
migration. And though all exclusion promotes 
«nd forwards the affirmation, yet this is more di* 
rectly done in the same subject, than in dif^rent 
ones ; for it plainly appears^ from all we have 
said before, that the form discovering itself 
in one thing, leads to its discovery in all the rest. 
But the more shnple this passage is, tbe nobler 
the instance should be esteemed. 

Again, these travelling instances are of great 
use in practice, because, as they exhibit the form 
joined with an efficient, or privation*, they 
clearly design, or mark out the practical opera- 
tion in some cases ; whence any easy passage is 
also afforded to the neighbouring discoveries. 
There is, however, some danger in these in- 
stances, that requires a particular caution ; for 
they may be apt to restrain the form too much 
to the efficient, and to infect, or at least to tinge 
the understanding with a false notion of the 
form, through an apparent mixture of the effici- 
ent ; whereas the efficient is never more than the 
vehicle of the formf. But this inconvenience 
is easily remedied by making a just exclusion J. 



* See adbove. Part Ii:. Sett. T. Aph, 1, 4, ^c. 
t See P«rtII. Sect, X. Aph* % &<s 

X SeeTodZelV. JpA. 18. 



Ta fiTe aa example of a travelling inituice ; 
suppose Uie nature enquired after were white-* 
neas, an instance advancing to generation* is 
gUsSy whole^ and in powder; and again, sim- 
ple wateri and water beat into froth ; for whole 
glass^ and simple water, are transparent bodies, 
not white ; but powdered glass, and tbe £roth of 
vaier, are white, not transparent. It comes 
therefore to be enquired, what has happened to 
the glass, or water, in this transmigration f ; fcMr, 
it is maoiiest, that tlie tbrm of whiteness travels, 
or is conveyed over by pounding the glass, and 
a^^itating the water ; but nothing is here fouixi 
added, besides a bare comminution of tbe parts 
of the glass, and the water, together with the in- 
terposition of the air. And it is no small acqui* 
sition in discovering the form of whitenesa, that 
two bodies, of themselves more or less transpa* 
rent, viz. air and water, or air and glass, being 
mixed together, in subtile or small parts, siionld 
exhibit whiteness, by differently reflecting the 
tays of li^tj. 

We must also give an example of the daoger, 
and caution, above-mentioned ; for it may here 
readily occur to die understanding, depraved by 

* Vis. The genezatioa ofwhiteofiss. 
i Viz. From traupaireacy to whiteness. 
i See Mr. Boyle'i History of Colours, Dr. Hook's Lec- 
tures of Lights and Sir Isaac Newton's Optics, j 



8 

these kinds of efficients *, tiiat air is always ne* 
cessary to the form of whiteness, or that whiter 
ness is generated only by transparent bodies^ 
which two positions are absolutely false, and re- 
jected by numerous exclusions f. It will rather 
appear, without the interposition of the air, &:c* 
that the bodies perfectly uniform, or similar, in 
their optical parts, prove transparent: that 
those which have the simple texture, or arraoge* 
ment of their parts disturbed, are white ; that a 
dissimilarity in the regular texture of bodies, af- 
fords all colours, except black ; and that a dis- 
similarity in a compound, absolutely irregular, 
and confused texture, constitutes blackness t. 
And, for an instance advancing to destructicm in 
the same nature of whiteness, we have it in froth 
subsided, or snow dissolved ; for water deposites 
its whiteness, and puts on transparency, upon 
becoming entire, without any intermixture of 

, ■■■■ , . ■ ■ ■ -*— T" ■ ..■■■■■ ■ ,^ 

* Such as the poanding of glass, the agitating of water, 
&c. upon which the transparency ensues. 

t According to the procedure of Table XV. Aph. 18. thus 
eeruse is made of lead, an opake pulpy mass makes white 
paper, &c. white minerals are found in the earth, white ena- 
mels are made in the fire, ha 

t Perhaps these intimations carry the enquiry into the 
causes of colours, on the side of the coloured body, fardier 
than has been generally followed^ See Mr.' Boyle of Co* 
'"-^'a, and Sir Isaac Newton's Optics. 



9 

We must by no means omit, that under travel- 
ing instances should be comprehended, not only 
those which travel to absolute generation and 
privation, but such likewise as travel to a greater 
or less degree of the nature sought, since these 
also tend to the discovery of the form, as plain- 
ly appears both from the definition of a form, 
above laid down*, and the table of comparison f. 
And therefore the instance of paper, which is 
white when dry, but proves less white when wet, 
and comes nearer to the state of transparency, 
upon the exclusion of the air, and the reception 
of the water, is of the same use as the instances 
above-mentioned |. 

24. (11.) Among the prerogative instances 
come in the third place the glaring kind, men- 
tioned in our first dawn of doctrine from the 
form of heat § ; which we also call by the name 
of shining, released, or predominating instances. 
And these are such as shew the nature searched 
after naked and standing alone, and this in an 
eminent manner, or in the highest degree of its 
power, as being disenthralled and freed from all 
impediments, or at least by the strength of its 

* See 9bove, Aph. 4. t See above, Aph<ri3. 

X ViB. The whiteness and transparency of glass, water^ 
&c this latter being a kind of intermediate instance, be- 
twixt the former. 

i See aboTe, Aph. 20. 
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own virtue over-rulingy conqueriogt and tttb- 
duing them. For as every body may receive 
many united and concrete forms of natures, it 
happens that one may repell, depress, break and 
bind down another, whence all particular forms 
are obscured. But there are certain subjects, 
wherein the nature sought after, appears more 
in its vigour than in others; either through tlie 
absence of impediments, or the predominancy 
of its own virtue. And instances of this kind 
are what principally shew the form. But in 
these also caution must be used, and the alert- 
ness of the understanding be repressed, for what- 
ever boasts the form, and obtrudes it, so as 
that it seems to meet the understanding, should 
be held suspect*; and recourse be had to a 
careful and severe exclusion f . 

For example, if the nature enquired after be 
heat; then the weather-glass is a glaring in- 
stance of the expansive motion, which is, as 
we said above, a principal part of ihe form of 
heat I . For flame, though it manifestly shews 

• As being very apt to deceive ; for men have reason lo 
be assured, that the fomis of things are not easy to find. 
And let it be duly weighed and oonsidered» Iww uimy cer- 
tain instances tbere are of a true and periect discovery of 
forms. 

t See above. Tab. IV. Apk. 98. 

X See Aph. 12. (37.) 20. 4idjinem. Sec Tab. I. U. III. 
TV. and V. 
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an expansion, yet by reason of its momentary 
extinction, it does not exhibit the progress 
thereof. Again, boiling water, because of the 
easy transition of the water into vapour and 
air, does not so well shew the expansion of the 
water in its own body. Again, ignited iron, 
and the like bodies, are so far from shewing the 
progress, that, on the contrary, the expansion 
itself is not visible to the sense, by reason of the 
re-action and breaking of the spirit in the 
compact and gross part* ; but the weather-glass 
clearly and evidently shews a true progressive, 
and durable expansion of the air by heat f. 

For a second example; let the nature en- 
quired after be gravity, and then quicksilver 
will prove a glaring instance, as having a far 
greater specific gravity than any thing else, ex- 
cept gold, which, however, is not much hea- 
vier ; but quicksilver is a better instance for 
disclosing the form of gravity than gold, because 
•gold being a solid and consistent body, its su- 
perior gravity may seem owing to its solidity; 
whereas quicksilver is fluid, and full of spirit, and 
yet proves much heavier than diamond, or any 
other of those bodies that are esteemed the most 
solid. Whence it appears that the form of gra- 

• All the five preceding tables are to be comnhed oi^ 
this occasion, 
t Sec above. Tab. n. III. (ST.) 



12 

vity or weight resides simply in the quantity 
of matter and not in solidity, firmness or hard- 
ness of texture. 

25. In the fourth place come those we call 
clandestine instances, or instances of twilight, 
which are in a manner opposite to. glaiing in- 
stances, as shewing the nature enquired aftei* in 
its weakest virtue and imperfect state, or rudi- 
ments, striving or, as its were, first attempting 
to manifest itself, whilst it remains covered and 
suhdued, or kept under hy a contrary nature. 
And there instances are of extraordinary service 
in the discovery of forms ; hecause, as the glaring 
instances easily lead to differences, so the clan- 
destine instances easily lead to kinds, that is, to 
those common natures of which the natures en- 
quired into are no other than limitations*. 
. For example ; let the nature enquired into be 
consistence oir solidity, the contrary of which is 
liquidity or fluidity, then clandestine instances 
fire such as exhibit some faint and low degree of 
consistency in a fluid ; suppose a bubble of water 
which is a kind of consistent and determuiate 
pellicule, made of the body of the water. In 
like manner icicles, if there be water to follow 
them, lengthen themselves out in a very slender 
thread, to prevent a discontinuity of the water ; 
• i ■ I ■ ^ 

• See above. Part II. Aph. 4. Whence it will evidently 
<aTM>ear of what great use these instances are* 
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but if there be not a sufficient quantity to follow, 
the water then falls in round drops, which is" 
the figure that best supports it against discon- 
tinuation; and at the very instant when the 
thread of water ends, and the fidling in drop& 
begins, the water recoils upwards to avoid being* 
discontinued. So in metals, which are fluid 
upon fusion, though a little tenacious, some o£ 
the mettled mass frequently springs up in drops, 
and sticks in that form to the sides of the cm* 
cible. There is a like instance in the looking- 
glasses, commonly made of spittle by children, 
in a loop of rush or whalebone, where we find a 
coasistent pellicule of water. But this is ob- 
served to much better advantage in that other 
diversion of children, when they take strong 
soapy water, and blow in it with a pipe, so as 
to raise the water into a tower or castle of bub* 
bles, whilst by the interposition of the air, the 
soapy water becomes consistent to that degree 
as to be thrown a considerable distance without 
breaking. This also appears to advantage in 
froth and snow, which put on such a con* . 
sistency, that they may be almost cut with a 
knife, though they are but bodies formed of air 
and water, both of tliem fluid. These several 
instances seem clearly to intimate that fluidity 
and consistency are no more than vulgar notions 
relative to the human sense, and that all bodies 
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have a real appetite to avoid discontinuation^ 
though in homogeneous bodies, such as Ifluids 
are, it is but weak and feeble, whilst in those 
compounded of heterogeneous matters, it proves 
more strong and powerful, because the appli- 
cation of what is heterogeneous binds bodies up^ 
but the entrance of what is homogeneous relaxes 
and dissolves them *. 

As a farther example ; if the nature sought 
were attraction, or the appetite of approach in 
bodies, a most remarkable glaring instance, as 
to the discovery of the form, is the loadstone. 
The contrary of an attractive nature is an unat- 
tractive nature, though in a similar substance ; 
as in iron, which does not attract iron ; nor 
does lead attract lead, nor wood attract wood, 
nor water attract water. But the loadstone 
armed with iron, or rather the iron of an armed 
loadstone, is a clandestine instance; for here 
it happens, that an armed loadstone does not, 
at a certain distance, attract ir<Hi stronger 
than an unarmed loadstone ; but if the iron be 
moved so near as to touch the iron of the armed 
loadstone, then the armed loadstone will sup- 
port a much greater weight of iron, than the 
naked and unarmed loadstone, by reason of the 



* Consider the instances derivable from chemistrj, and 
the doctrine of menstmuois. 
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similitude of subfttance betwixt iron and iron, 
which operation was altogether clandestine and 
secret, or concealed in the iron before ^e load* 
stone was applied. Whence it is manifest, that 
the form of attraction is a thing that is vivid and 
strong in the loadstone, but weak and latent in 
iron. 

After the same manner, it is observed, that 
headless arrows of wood» being fired out of a 
gun, will penetrate farther into wood, or the 
sides of a ship, than the same arrow headed or 
pointed witli iron, by reason of the similitude of 
substance betwixt wood and wood *, though tliis 
before lay concealed in the wood. 

Again ; though air does not manifestly attract 
air, nor ^ater manifestly attract water, in a 
state of entiren^s, yet one bubble approaching 
another makes it easier dissolve, than if the 
other bubble were away, by reason of the a|>- 
petite of conjunction between water and water, 
and between air and air. 

And this kind of clandestine instances, which^ 
as we before observed, have a noble use, are 
most remarkable in the small and subtile parts 
of bodies, because the greater masses of thing)^ 
follow the more general and universal forms f. 

* Is the fact certaia? See the Siflva Sylvarunu 

t We have here a remarkable opening into the doctrine 

of flttraction. See Sir Isaac Newton's Principia and Optics, 

patfim. 
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26, In the fifth place, come constituent or 
collective instances ; that is, such as constitute 
one species of a nature enquired after, in the 
way of a lesser form. For, as genuine forms, 
which are always convertible with the natures 
sought*, lie deep, and are not easily found; 
the design itself and the weakness of the nnder*- 
^tanding require that partial forms, which are 
collective of certain packets of instances (though 
by no means of all) into some common notion, 
should not be neglected, but carefully observed; 
for whatever collects and unites natures, though 
it be but imperfectly, paves the way to the dis- 
covery of forms. And therefore those instances 
which are useful to this purpose, have a consi- 
derable power and a prerogative nature. 

But great caution must here be employed lest, 
the understanding, after having found many of 
these particular or partial forms, and hence 
made arrangements or divisions of the nature 
sought after, should wholly rest in them, and 
not apply itself to the legitimate discovery of the 
great form, but presuppose nature to be mani- 
fold and divided, as it were, in the root, and 
therefore disdain and reject all farther uniting of 
her, as a matter of needless subtility, and tend* 
ing to mere abstract speculation. 

For example, let the nature sought be 

See Part IL Aph. 4. 
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memory^ or the means of exciting and helping 
the memory ; the constituent instances will here 
be, first,- order, or distribution, and places for 
artificial memory. Order, or distribution, ma- 
nifestly assists the memory ; and places for ar- • 
tificial memory, may either be places in a proper 
sense, as a door, a window, a comer, &c. or £st- 
miliar and known persons ; or any other things 
at pleasure ; provided they be placed in a cer- 
tain order; as animals, plants, words, letters, 
characters, historical personages, &c. though 
some of these are more, and some less fit for the 
purpose. Bjat such kind of places greatly help 
the memory, and raise it far above its natural 
powers. Again ; verse is easier learnt and re- 
membered than prose. 

And this collection, or packet, of the three 
abovementioned instances, viz. order, artificial 
place, and verse, constitute one species of help 
for the memory: and this species of help may be 
justly called the prevention of endless search. 
For when a person endeavours to recollect, or 
call a thing to mind; if he has no previous no- 
tion or perception of what he. is in quest of, he 
casts about, and tries every track, as it were 
without end : but if he has any previous notion, 
this infinity of search is presently cut short; and • 
the memory is brought to hunt nearer home. 
But in the threq instances abovementioned, there 

VOL, II. c 
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\M aclearaad certain previous DodoQ contaaiied. 
For in the firsts there is required someinri&at 
agreeable to order; in the second, aa image is 
required, that has some agreement, or relation, 
to those fixed places ; in the third, words that 
will stand in a verse : so that infinity is thus cut 
off or prevented; and the search limited and re- 
strained* 

, Other instances will give this second species; 
that whatever brings an intellectual thing to 
strike the sense, (which is the method principally 
used in artificial memory)* helps the remem- 
brance. 

Other instances will give this third species ; 
tliat those things which make an impression by 
means of a strong affection or passion, as by 
causing fear, surprize, blushing, delight, &c. 
assist tlie memory. 

Other intances will give this fourth species ; 
that those things sink the deepest, and dwell the 
longest in the memory, which are chiefiy im-> 
pressed upon a clear mind, that remains unpre- 
judiced, either before or after the hnpression; as 
the things we learn in childhood, or think of just 
before going to sleep; as likewise all the first 
times that things are taken notice of. 

Other instances will give this fifth species ; that 
, , I. . . ,.- ,...11. . , ■ I .1.1 .,...«.. I —— .* 

* See the Art of Memory^ in the de Augment, Sciential 
t.XV. 
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)bl mukitlide of ciitsumstaftced) or, ds it were^ ban- 
dies^ or holds to be taken^ help the memory : as 
the making of many breaks in writing, or print- 
ing; reading or repeatinjg aloud, &g. 

Lastly; other instances /will give this sixth 
species of help ; that those things which are ex- 
pected, and raise the attention, stick better, than 
such as pass slightly over this mind : whence, if 
a man should read a writing twenty times over, 
be would not remember it so well, as if he 
should read it but ten times, with trying between 
whiles to repeat it; and consulting the copy 
where his memory failed. 

Hence there are, as it were, six lesser forms 
oif helps for the memory; y\z. (1.) the cutting off 
infinity; (2.) reducing intellectual to sensible 
things; (3.) impression by a strong passion; 
(4.) impreseion upon a mind free and disen^ 
gaged; (5.) variety of handles, or occasions; 
and, (6.) expectation conceived. 

In like manner, let the nature sought be taste, 
or tasting; and the following instances are con*- 
stituent: viz. (1.) those who naturally want their 
smell, do not perceive or distinguish by the taste, 
such meats as are musty or tainted; or again,^ 
such as are mixed with garlic, roses, and the like. 

(2.) Those who have their nostrils c^tructed, 
by the accidental falling down of a rheum, do 
not distinguish, or perceive things that are pu- 
trefied, musty, or sprinkled with rose-water. 
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(3.) If those Mrbo are troubled Mrith this kind 
of rheuin, hold any fetid or perfumed thing in 
their mouth, and at the same time strongly blow 
their nose, they inmiediately perceive the stench 
or perfume. 

These instances will afford, or constitute, this 
species, or rather part of the form of taste; viz. 
that tlie sense of tasting is, in some measure, no 
more than an internal smell, passing and de* 
scending from the upper cavities of the nostrils, 
to the mouth and palate. 

(4.) On the contrary; saltness, sweetness, 
acrimony, acidity, roughness, bitterness, &c. are 
all perceived, as well by such persons as want 
their smell, or have it obstructed, as by any 
others. Which sheWs that the sense of taste is 
a certain composition of an internal smell, and 
a kind of exquisite touch ;* but this is no place 
to prosecute the subject. 

Again, for example, let the nature sought be 
the communication of quality without commix- 
ture of substance. The instfince of light will 
here afford, or constitute one species of commu- 
nication; and heat, and the loadstone another: 
for the communication of light is, in a manner, 
momentary, and ceases immediately upon re 
moving the original illuminating body ; but heat 

« See the Syha Sylvarum, p. 155, 180, &c. 



. 21 

and the magnetic virtue, when commanicatedy 
. or rather excited, in any body, lodge and remain 
therein for a considerable time after the first 
cause is takeii away. 

Lastly; these constituent instances have a 
very high prerogative; as being eminently ser- 
viceable in the forming of definitions, especially 
the particular kind; and again, in the making of 
divisions, or distributions of natures; with re- 
gard to which, Plato said well, That he is to be 
held as a God, who knows perfectly how to de- 
fine and divide.* 

27. The sixth place may be assigned to those 
instances which we call parallel, conformable, or 
proportional instances, and sometimes physical • 
parallels and similitudes ; that is, such as shew 
a similitude, correspondence, and relation be- 
twixt things, not in the lesser forms, like consti- 
tuent instancesf, but entirely in the concrete; 
and are therefore, as it were, instances of the 
first and lowest degree^ for the uniting of na- 



* This use will appear erident, b^ recorriDg to the be* 
ginning of the present Aphorism. And without frequently 
going back, and comparing one part of these Aphorisms with 
anothier> it cannot be expected that their doctrine and use 
should be fully comprehended. 

t See Aph. S6 
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.tur«*. Nor dQ tbay constitute any Axiom inar 
mediately from tliQ begimiiog; but only poi'at 
out, iadieate> or present certain relations of bo- 
dies. And althpugh these instances are of no 
great use in the disclosing of forms, yet they very 
adv£uitageously lay open the structure of the 
parts of the universe, or make a kind of anato- 
my in the numbers thereof ; and therefore some- 
times lead up to sublime and noble Axioms^ 
especially $uch as belopg to the configuration of 
the world, rather than to simple natures and 
forms f. 

For example, parallel, or conformably in- 
stances, are such as these ; viz. a speculum ax^ 
the eye, the structure of the ear, and of the car 
veraous places that yield an echo, &c. frocn 
which conformity, besides the observation of tl^ 
similitude or correspondence (which is useful in 



* Viz. For discovering the similarity, sameness^ or unity 
of nature, in dissimilar subjects. See above. Part IT. 
Aph 3. 

t This, and the like general descriptions of instances^ 
will be usually, intricate wad abstruse of themselves,, till the 
fubfleqjaent exemplificatioiM ajre read, which render tti« 
vbole plain and intelligible. Whence, after reading the €Sir 
anpltts, it may be proper t» go over the general descriptiMK 
again, in order the better to take the s^Me; and observe the 
correspondence. 
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many respects) it is easy to form and collect this 
Axidniy that the organs of the senses, and the bo- 
dies that procure reflections to the senses, are of 
a like nature. 

And again, the understanding being th^s ad- 
monished, easily rises to a still higher and more 
noble Axiom ; viz. that there is no difference 
between the consents, or sympathies of bodies 
endowed with sense, and those of inanimate bo- 
dies without sense, only that in the former an 
animal spirit is added to the body so disposed, 
but is wanting in the latt», whence as many con* 
formities as there are am<^g inanimate bodies^ 
so many senses there might be in wiimals, pro- 
vided there were organs, or perfotationa in the 
animal body, for the animal spirit to act upon 
the parts rightly disposed, as upon a proper in- 
strument. 

And conversely, as many senses as there are 
in animals, so many motions there may be in bo- 
dies inanimate, where the animal spirit is waM* 
ing; though there must, of necessity, be many 
more motions in inanimate bodies, than there 
are senses in animate bodies, because of the smaffl 
number of the organs of sense. 

And of this we have a manifest example in 
pains 5 for, as there are numerous kinds of pains 
in animals, and, as it were, different characteris- 
tics thereof,. there being one f)ain of burning;, 
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imother of freezing, another of pricking, another 
of squeezing, another of stretching, &c. it is cer- 
tain that all these, with regard to the motion, 
exist in bodies inanimate, as they do in animate 
bodies ; for example, in wood, or stone, when 
burnt, froze, pricked, cut, bent, bruised, &c, 
though there be no sense attending them in these 
inanimate bodies, for want of the animal spirit*. 
Again, the roots and branches of plants, 
though this may seem strange, are conformable 
instances; for every vegetable swells, and thrusts 
out its parts towards the circumference, as well 
upwards as downwards, and the difference be- 
twixt the roots and the branches is no more 
than this, that the root is contained in the earth, 
but the branch exposed to the air and sun. 

For if a young thriving branch of a tree be bent 
down into any parcel of earth, though it does 
not reach to the ground, it will soon become a 
root ; and a^ain, if earth be laid on the top of a 
plant, and be so pressed down by a stone, or 
other hard substance, that the plant cannot grow 
upwards, it will shoot out branches downwards, 
into the airf. 



* See the Sylva Sylvarum, under the article Spirits, &c. 

t See the experiments upon Vegetation, in the Philoso- 
phical Transactions^ French Memoirs^ and the Author's 
Sj/lva Sylvarum, 
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The gums of trees, and most gems of the rock» 
are- also confonnable instances, both of them 
being no other than exudations, and percolations 
of juices*. For gums are but the transuded 
juices of trees, and gems the transuded juices of 
stones ; whence the clearness and transparency 
pf them both are procured, by means of a curi- 
ous and exquisite percolation. And hence it is, 
that the hairs and furs of animals are not of such 
beautiful and vivid colours as many feathers of 
birds ; viz. becvus^ the juices are not so subtily, 
strained through the direct skins of beasts, as 
through the substance of the quill in birds. 

The scrotum also in male animals, and the 
matrix in the female, are conformable instances, 
so that the noble structure which distinguishes 
the sexes in land animals, seems to be nothing 
mor ^than a difference as to external and inter- 
nal ; because, by a greater force in heat suppose, 
the genital parts in tlie male sex are thrust out- 
wards, whilst the heat is too feeble in females, to 
effect such an extrusion ; whence those parts in 
them come to be contained within. 

Among conformable instances also come the 
fins of fish, the feet of quadrupeds^ and the feet 
^nd wings of fowl, to which Aristotle adds the 

* Se« the article Percolation, ia the Sylva SylvarHm, 
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four wreathe of serpents** ; so that in the struc- 
ture of the universe^ the motion of Hviog crea^ 
lures seems generally performed by quadruple 
hmhSf or flexures. 

Again, the teeth in terrestrial animals, and the 
beaks in birds, are conformable instances, wfaicb 
shew, tliat in all perfect animals, a certain bard 
substance flows to the head f. 

It seems also no absurd i^militude, or confor** 
mity, that man should resemble an inverted 
plant, the root of the nerves and animal £acul* 
ties residing in the head, and the seminal parts 
being seated below, if we do not take in the ex- 
tremities of the legs and arms ; but in a plant, 
the root, which answers to the head in a man, is 
regularly placed below, and the seeds above t* 

But this precept* cannot be too frequently in- 
culcated, that the procedure and method of man- 

* Are there bat four wreatbs made in the progressire 
inotiont efanakcSf. Tipeis^&c. ? Consider also the motian oC 
eateipiUara^ worms, &c. 

t See the Siflva Sylvarutih. under the articles Bones and 
Teeth. 

^ Animals likewise appear to resemble inverted plants in 
tnother respect, vh:. in having their roots within, wbft* 
plants have there without ; for the lacteal veins in animalt 
nearly correspond with the fibres of the roots in plantSi so 
that animals seem nourished from within themselves, as 
plants are irem'wjiiioat. 
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kind in thmr enquiries and endeaToars to collect 
a natural history, most be entirely altered from 
the method at present in use : for men's curio-* 
9ity and diligence have been hitherto principally 
employed in observing the variety of things, and 
explaining the precise differences of animals^ ve- 
getables and fossils, the greatest part of which 
variety and differences are rather the sport of 
nature, than matters of any considerable and so« 
lid use to the sciences. Such things, indeed^ 
serve for delight, and sometimes contribute to 
practice, but affotd little or no true information^ 
or thorough insight into nature ; human indus- 
try, therefore, must be bent upon enquiring into, 
and observing tiie similitudes and analogies of 
things, as weU in their wholes as in their parts; 
for these are what unite nature*, and be^ to 
build up the sciences. 

But here a severe and rigid caution moist be 
vsed, ^at those instances only be received for 
eonformable and proportional, which (as we all 
along require t) denote real physical likenesses 
and resemblances ; that is, such as are true, sub* 
atantial, and actually lodged and seated in ii»- 
ture, not such as are accidental and showy. 



• See above, Fatt II. Sett. I. Aph. 3, 
t See Part II. S^h. 1, 4, 5, 2(V &c. Sc fUso hereafter, 
Aph, S3, adfinem. 
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much less such as are superstitious or ^ain, like 
those which the writers of natural magic^ (a vain 
set of men, that scarce deserve to be mentioned 
in the serious subject we are now upon) every 
where boast of, in describing, and sometimes, 
with great levity and vanity, feigning empty si- 
militudes and sympathies. 

To proceed, conformable instances are not to 
be neglected in the configuration of the world it- 
self, with regard to its larger parts. Thus Afri- 
ca, and Peru, with the continejnt up to the 
streights of Magellen, have similar isthmuses and 
similar promontories, which does not happen 
without some cause. 

So again, both the old world and the new are 
wide and extended towards the north, but nar* 
row and pointed towards the south. 

But among the noblest instances of conformi- 
ty, come the intense cold in that called the mid- 
dle region of the air, and the violent fires often 
found to break out from subterraneal places ; 
for these two things are extremes and limita- 
tions, the one limiting the nature of cold towards 
the arch of the heavens, and the other limiting 
the nature of heat towards the bowels of the 
earth, by antiperistasis, or the rejection of a con- 
trary nature. 

Lastly, a conformity of instances deserves to 
be observed in the Axioms of the sciences. So 
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the figure jn rhetoric, called inexpectatioD, vrhetk 
& matter comes in unexpectedly, is conformable 
to that figure in music which is called sinking of 
the cadence*. So again^ the matliematical pos- 
tulate, that things equal to the safme third are 
equal among themselves, is conformable with 
the structure of a syllogism, in logic, which 
unites things agreeing in a middle term. To 
conclude, a certain sagacity in searching out and 
discovering physical conformities and simili- 
tudes, b a very useful thing on many occasions f. 

28. In the seventh place come those we term 
singular, irregular, or hetoroclite instances, bor- 
rowing the expression from the grammarians,' 
that is, such as shew bodies, in the whole or con- 
crete, which seem to be out of course, or as if 
they were broken in nature, so as not to agree 
with other things of the same kind. For, con- 
formable instances are like something else, but 
heteroclite, or singular instances are only like 
themselves. 

The use of these singular instances is the same 
as of clandestine instances ; viz. for raising and 
uniting nature, so as to discover kinds, or com- 
mon natures, that are afterwards to be limited 

* When the music drops^ as it were, or sinks on the 
sudden. 

t See the De Augtiietit Scientiar. p. 70. See also the 
Sjflva Sykfarum, passim, particularly under the article Sound. 
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by real differences*. Nor should the enquury 
be dropty or broke off, till the properties and 
qualities found in such things as may be esteem-^ 
ed miracles in nature^ are reduced^ and conipre'> 
hended under some form, or certain law, so that 
all irregularity or singularity may be discovered 
(o depend upon some.common form, and the mi«> 
racle only rest in the exact differences, degree, 
and extraordinary concurrence/ and not in the 
species itself. But the conteinplations of men 
at present proceed no farther than to suppose 
such things as th^se to be secrets/great works of 
nature, and as it were causeless, and to make 
them exceptions to general rules. 

As examples of singular instances, we have 
the sunand moon among the stars, the loadstone 
among stones, quicksilver among meftals, the ele«- 
phant. among quadrupeds, the sense of venereal 
pleasure among the kinds of touch, and the scent 
of the blood-hound among the kinds of smell. 

So with the grammarians, the letter S is held 
singular, for the easiness of its composition with 
consonants, sometimes with double, and some- 
times with triple ones, which is a property of no 
other letter. 

A large collection of such instances should be 
made, because tliey whet and quicken the en- 
"■ ' - » 

• How far this C9ntribates to the investigation of formt 

•yy appear from Aph, 4, Sect, I. Part H. - 
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quny^ and also rectify and cure the understand- 
ing, depraved by custom, and things of common 
occurrence*. 

29. In the ei^ith place come deviating in- 
stances ; that is, the errors of nature, and things 
monstrous and uncommon, where nature turns 
aside from her ordinary course. For the erron 
of nature differ from singular instances, in this, • 
that singular instances are miracles in species, 
but errors of nature are miracles in individuals: 
though these deviating instances have nearly the 
same use with the former; as tending to rectify 
the understanding, depraved by the things to 
which it is most accustomed, and to disclose the 
most common forms. For here also the 'en- 
quiry is not to cease, till the cause of the devia- 
tion be discovered ; though this cause does not 
properly rise to any form ; but only to the la« 
tent process t that leads towards it: for as he 
who knows the ways of nature, will the easier 
observe her deviations; so he who knows her 
deviations will more exactly describe her^ays, 

• Let it be all along observed, and carefully remeniber* 
ed, that this whole doctrine of instances lays down precepts 
for condncting enquiries, both general and particular, with 
• direct view to the inTestigation of forms, or the full inter- 
pretation of nature. And in the light of this intimation^ the 
Author's larger enquiries are also to he considered* 

t See Part IT. Sccit. I. Apk. 1, 4, 5, &c. 
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They differ in this also from singular instances, 
that they conduce much more to practice^ than 
those : for it would be very difficult to generate 
new species; but His easier ^to vary the kno^tm 
species ; and thence to produce many extraor- 
dinary and unknown things ; there being a ready 
passage from the miracles of nature, to the mi- 
racles of art. For if nature shall once be dis- 
covered in her variation, and the reason of it 
become manifest, Hwill be easy to lead her thi- 
ther again by art, where she erred by accident ; 
and that not only in one case, but in otlters : for 
errors on one side, shew and open the way to 
errors and deviations on all sides. 

And here examples are not necessary; be- 
cause, they are so numerous and conmion. But 
a collection, or particular natural history should 
be made of all prodigious and monstrous births 
and productions of nature; and of all things 
new, extraordinary, and uncommon in the uni- 
verse: but this is to be done with the strictest 
and most judicious choice; so that it maybe 
safely relied on. And here those things are 
principally to be held suspect, which in any sort 
relate to religion ; as the prodigies of Livy : and 
those no less, which are found in the writers of 
natural magic, lUchemy, or other writers Of the 
like kind, who are the professed admirers, or as 
it were adorers of fable and fiction. But all the 
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particulars for this purpose are to be derived 
from grave, judicious, and faithful history, and 
just relation. 

30. In the ninth place come frontier in^ 
stances ; which we sometimes also call partici- 
ples.* These are such as exhibit those species 
of bodies which seem composed of two species, 
or to be rudiments betwixt one species and an- 
other; but these instances may be justly reckon- 
ed amoi^ the singular or hetoroclite kind, f as 
being rare, or extraordinary in the universe ; yet 
for their dignity they ought to be separately 
placed and treated. For they excellently indi- 
cate the composition and structure of things; 
and surest the causes of the number of the or- 
dinaiy species in the universe ; and lead the un- 
derstanding from that which is, to that which , 
may be. 

Examples of these are, (1.) moss, which is 
.tomething betwixt putrefaction, and a plant; 
(2.) certain coinets, which are of a nature be^ 
twixt stars and fiery meteors; (3.) flying-fishes, 
which are a species betwixt birds and fish ; (4.) 
batts, which are betwixt birds and quadrupeds ; 
(5.) the beast so like ourselves, the ape ; X (6.) 

* From their participation of two different natures ; as a 
participle^ in grammar^ participates of a noun and a verb, 
t See above, Aph, d8. 

t Simla quam simUit, turpUUma h^ttHi, nobis. 
VOL. II. D 
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the biformed births of animals; (7.) the mix- 
tures of different species, &c.* 

31. In the tenth place come instances of pow- 
er; or, as we sometimes call them, trophies or 
ensigns of power, inventions, or the works of 
mens hands ; that is, the most noble and perfect 
works, and as it were the masterpiece in every 
art. For since the design is to bend nature to 
things, and bring her to serve the turn of man;t 
'tis absolutely proper that the works already in 
mens possession should be enumerated and set 
down, (as so many provinces already subdued 
and cultivated) especially such works as are best 
understood, and brought nearest to perfection: 
because these afford a short and easy passage to 
farther discoveries. For if any one, after an at- 
tentive consideration of the works already ex- 
tant in this kind, would determine to use his best 
and strongest endeavours, he might doubtless 
either carry them somewhat farther, or convert 
them to some other obvious purpose ; or apply 

* Vix. Mules, mongrels, dogs by the mixture of a dog 
and a fox ; and the like in other beasts, birds, and fish, 
where the instances can be found. 

t Let a, clear and strong conception be had of the end in 
▼iew; which is no less than to acquire such a command and 
mastery over nature, as that men may use her like a ready 
instrument, or agent, in effecting the greatest works; such 
as lengthening life, ruling the weather, and the like; which 
to vulgar philosophers appear impo8sibiliti68. 
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and transfer them to more noble u3es than were 
^own before. • 

Nor is" this all; but as by extraordinary and 
uncommon, or miraculous works of nature, the 
understanding i? rouzed, excited, and elevated 
to the discovery of the forms capable of pro- 
ducing them;t so the like is done by the won- ' 
derful and extraordinary works (or miracles) of 
art; but in a much greater degree : because the 
manner of effecting, producing, and working 
such miracles of art, is generally plain ; whereas 
miracles of nature are commonly more obscure 
and dark. But here the greatest caution is re- 
quired, that siich miracles of art may not depress 
the understanding, and &x it, as it were, to the 
earth. 

For there is danger lest, in these works of art, 
which appear like so many ultimate perfections, 
and utmost stretches of human industry, the un- 
derstanding should be captivated, chained down, 

* This directs us to a short and facile method of im- 
proving the known arts, and inventing new ones. See the- 
section npon Learned Experience in the de Augmentis Set- 
CRtiarum. 

t For every thing prodocible, is produced by its form, 
dee Part 11. Aph* 4. and the first section throughout. This 
point being absolutely fundamental^ and of the very utmost 
importance« cannot be too often inculcated^ or too well un- 
derstood: for in this, all the power both of men and nature 
centers 
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or, as it were, enchanted with them : so as not 
to converse with other things ; but ima^ne Uiat 
nothing of the same kind can possibly be effected 
in any other way ; and that no farther improve- 
ment can be made, except by operating in the 
same way» with greater diligence, exactness, and 
a better apparatus. 

On the contrary, this is to be held certaifi^ 
that the ways and means of effecting the things 
and works hitherto discovered and described, 
are generally scanty and defective ; and that all 
greater power and ability depends, and is regu- 
larly deducible from Uie fountain of forms, not 
one whereof is hitherto discovered.* 

And, therefore, as we formerly observed, 
though a m&n should ever so thoroughly have 
studied the nature of the warlike engines, and 
battering rams of the ancients, pr evenhsTe 
spent his whole life in the enquiry ; yet he wOuld 
never have fallen upon the invention of ord- 
nance, and gun-powder; no more than he who 
should have employed his observations and 
thoughts upon the woollen and linen manufac- 

* P^ix, Not according to the precise and infallible method 
of the author, laid down and exemplified in the first section 
of this second part of his Novum Organum; and farther con- 
timied* and improved in the present section; which, hoir#>- 
ever, leaves the business imperfect; the completion of the 
whole being reserved for a third part of this general work. 
Seeabove, JpA. 31. 
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turesy would bave tlience discovered the maiiu* 
facture of silk** 

And hence all the more noble inventions vill, 
if duly considered, be found owing not to sletx* 
der discoveries, applications, and enlargements 
of arts ; but entirely to chance, or accident ; 
whose slow and hngering motion, with which it 
creeps through ages, nothing can anticipate, 
prevent, or shadow out before-hand, ^but the dis- 
covery of forms, t 

The things of this kind are so numerous, as to 
need no particular instances. The direct busi- 
ness is, to visit and thoroughly inspect all the 
mechanic arts, and all the liberal ones too, with 
regard to works; and thence to make a collec- 
tion, or particular history, of the capital discb- 
yeries, masterpieces, and most petrfect works in 
each; together with the ways of producing the 
effect, or the manner of every operation.^ 

But we do not confine the diligence that 
■,'*'''''' ■—<■■-.. ■■ ■■ I I ' I ■ y 

• Sec Part I. Aph, 109, 110. 

t Let sufficient attention be given to this paragraph ; for 
much depends upon it. 

t This was the chief view and design of the Boyal Aca^ 
demy of Heiences at Paris ; viz. the describing the chief 
mechanical arts and trades of France, with the engines^ 
sBitnimeols, tools, processes, and ways of working made use 
of bj the best masters. 
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should be used in this collection, to things which 
are only judged masterpieces and secrets in any' 
art, so as to raise the admiration : for admira- 
tion is the child of unfrequency ; as whatever 
happens seldom, though in its kind but vulgar, 
yet produces wonder. 

On the contrary, those things which ought to 
be admired, by reason of the differences of their 
species, compared with other species, ,are slightly 
passed over, if they are familiar and obvious ; 
whereas the singularities of art are not less to be 
observed than the singularities of nature, men- 
tioned above : * and as among the singularities 
of nature, we have placed the sun, and moon, 
the loadstone, &c. which, though very common 
things, are almost singular in their natures ; the 
same is to be done in the singularities of art. 

For example, paper, though a very common 
thing, is a singular instance of art. For if well 
observed, artificial matters are either merely 
wove with direct and transverse threads, as silk, 
cloth, linen, &cc, or made of concreted juices, as 
brick, clay, glass, enamel, pprcelane, and the 
like, which if well united shine, but if less united, 
prove hard, but bear no polish. And all these 
latter substances, made of concreted juices, are 
brittle, and do not hold tenaciously together. 
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* 

On the contrary, paper is a tenacious substance^ 
that may be cut, or torn ; so that it resembles, 
and m a manner rivals the skin, or membrane of 
some animal ; the leaves of some plant ; or the 
like production of nature : for 'tis neither brit- 
tle, as glass ; nor thready, as cloth ; for though 
it has its fibres, yet it has no distinct threads; 
but exactly resembles the texture of natural 
matters : insomuch that the> like can hardly be 
found again among artificial things ; but it re* 
mains perfectly singular. And in artificial 
things, those, doubtless, are to be preferred 
which imitate and resemble nature the nearest ; 
or which, on the other hand, powerfully govern, 
invert, or change her.* 

Again ; among instances of power, or the in- 
ventions and manual works of men, matters of 
dexterity, delusion, and diversion, are not to be. 
rejected wholly : for some o£ these, though of 
small use, and only ludicrous, may yet be rich 
in information. 

Lastly; neither are superstitious, and those 
dbmmonly called magical matters, to be quite 
excluded : for although things of this kind lie ' 
strangely buried, and deep involved in falshood 
and fable; yet some regard should be had to dis- 
cover whether no natural operation is concealed 

* See the Sylva Sj/ivanm, patum. 
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in the keap : for exan^le, in fascination; the 
power of imagination ; th^ sympathy' or consent 
of things at a distance ; the communication of 
impressions, from spirit to spirit, as well as from 
body to body ; and the like.* 

32, It appears from what is above delivered, 
that five of the^ instances already mentioned ; 
viz, (1.) the conformable; (2.) the singular; 
(3.) the deviating ; (4.) the frontier instances ; 
and, (5.) the instances of power, ought to be re- 
served, as the rest before explained, and many 
of the following ought to be, till any particular 
nature is enquired into ; but a collection of them 
is immediately to be made from the beginning; 
as a certain particular history ; in order to the 
digesting of the things which enter the under- 
standing, and correct the bad habit of the mind 
itself; for the mind must needs be tinged, in- 
fected, and at length perverted and distorted, by 
the daily and accustomed inroads and incursions 
made upon it. f , 
> ii 1 1 I - . . I . . , ■ ,,. I I .■,,■,■. 

*See the Articles Imagination, and Sympathy, in the Sylva 
Sylvarum, 

tXhe meaning is, that by constantly convcfsiBg with soch 
things only as are common, familiar, and>obTioas, the mind 
acquires a strong bent, or habit ; whereby it judges that all 
things are conformable to. these: and hence we frequently 
impose gross sophistry upon ourselves for truth ; and argue, 
and act, in a strangely perverse and ignorant maimer: 
whereas, before yn can leason^ jadge« or philosophise txvdj. 
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These instances, therefore, are to be employ- 
ed as & certain preparative, to rectify and cleanse 
the understanding: * for whatever draws the ua* 
derstanding from the things whereto it is accus* 
tomed, at the same time lays it smooth and even, 
for receiving the dry and pure light of just ideas 
and notions. These instances also prepare and 
open the way to practice ; as we shall shew here- 
after, f 

33. In the eleventh place come friendly, pr 
accompanying and hostile instances, which we 
call instances of fixed propositions. These are 
such instances ad exhibit a body, or concrete, 
wherein the nature enquired after constantly at- 
tends, as an inseparable companion ; or, on the 
contrary, wherein the nature sought perpetually 
absents and disappears, as a foe or enemy. And 
of this kind of instances, fixed, determinate and 
general propositions are formed, either nejgative 
or affirmative; wherein the subject will be a cer- 
tain body in the concrete, and the predicate, will 
be the nature sought, t But particular proposi- 

the mmd xntist be acquainted and fJEuniliarized with thing! 
of agreeing, disagreeing, participating, singular, and extra* 
^rdinar^ natures; as well as with those of the common, the 
ohvioufl, and ordinary kind. See the Doctrine of Idols, 
PaH I. Aph, 38—61. * Viz. from its idols. 

t See below, Aph. 50, of the present section. 

I So, in the enquiry of heat, flame is the subject, in "the 
concrete ; and heat the predicate^ T>r nature sought 
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tions are by no means fixed, where the nature 
sought is fluctuating and moveable in any con- 
crete ; whether it be coming on, or acquired ; or 
again, going off or deposited : therefore particu- 
lar propositions have no great prerogative ; ex- 
cepting only in the case of transmigration, of 
which we spoke above.* Yet even these parti- 
cular propositions are of great use, when con- 
fronted, and compared with those that are uni- 
versal ; as we shall shew in its proper place, f 
But we do not require, even in these universal 
propositions, a rigorous or absolute affirmation 
or negation ; they being sufficient for the pur- 
pose, though there should be some singular or 
rare Exception to them. 

The use of accompanying, or friendly in- 
stances, is to • bring the affirmation of the form 
to a narrow compass ; for, as in the travelling 
instances, t the affirmative of the form is con- 
tracted, so that the form of the thing must be 
found to be somewhat introduced, or' destroyed, 
by the act of transmigration; after the same 
manner, in accompanying instances, the affirma- 
tive of the form is so pent up or confined, that 
it must necessarily be somewhat that may attend 

* See above, Apfa. 23. 

t Which seems to be in the ascending and descending 
scale of axioms^ which is wanting. See above, Jph, 81. 
«5ee above, Aph. 23. 
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and enter such a concretion of body, or else 
fiy from and shun it ; whence he who well un- 
derstands the constitution or structure of this 
body,' will not be far from disclosing the form of 
the nature sought. 

For example, let the nature sought be heat, and 
an accompanying instance is flame ; for in water, 
air, stone, metal, and numerous other bodies, 
heat is moveable, and may come and go, but all 
flame is hot ; so that heat perpetually attends in 
the concretion or whole of flame. But there is 
no hostile instance * of heat to be found ; for 
as to the internal parts of the earth, the sense 
has no cognizance thereof, but of all the bodies 
known to men, there is no concrete unsusceptible 
of heat f. 

Again, let the nature sought be consistence^ 
and air is a hostile instance X ; for metal may 
flow, and be consistent; so mdy glass; water 
likewise may be consistent, when it is froze ; but 
it is impossible that air should ever be consistent| 
or put off its fluidity. 

But there remain two admonitions with re- 
gard to these instances of fixed propositions, 
useful to the business hi hand : the first is, that 

♦ Viz. The converse of an accompanying instance, 
t See the Tablet for investigating the form of heat, 
i Because consistence always flies from air; or, in other 
words, always remains fluid. ' ' 
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if sn affirmative or negative be universally and 
plainly wanting, this should be carefully noted 
as a non-entity, as we did in the subject of beat *» 
where a negative, as to all the bodies within our 
knowledge, is universally wantingf* 

In like manner, if the nature sought be eter- 
nity, or incorruptibility, we have universally no 
affirmative upon this earthy ; for neither can eter- 
nity or incorruptibility be attributed to, or predi- 
cated of any substance below the celestial bodies, 
or above the internal parts of our globe. 

The other admonition is, that to the universal 
propositions, as well affirmative as negative, with 
regard to any concretes, those concretes also be 
subjoined §, which seems to approach nearest to 
that which is the non-entity; as for example, in 
the subject of heat, the softest or mildest flames, 
or such as bum the least || ; and again, in the 
subject of incorruptibility, gold, which comes the 
jiearest to an incorruptible body ; for all these 



* See Tabla II. and IH. 

t All the known bodies being, without exception, sus- 
ceptible of heat. See Table III. Aph. 20. 

I That is, nothing here below is excluded from corrnp* 
tibility and change. 

$ See below, Aph, 34. 

II Suppose the flame of spirit of wine, the Ighis Fatuut, 
or that harmless lambent flame, if real, said to have played 
about the heads of certain children. 
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things indicate the limits of nature, or shew tbe 
distance betwixt existence and non-existence 
and serve to confine or circumscribe fonns, so 
as to keep them from sliding or wandering out 
of the lunits and conditions of matter*. 

34. In the twelfth place come the subjunctive 
instances, mentioned in the preceding apho- 
rism, which we otherwise call instances of ex- 
tremity, or termination ; for these instances are 
not only useful, as being subjoined to fixed pro- 
positions, but also by themselves, in their own 
particular ; as exceUently shewing the true divi- 
aons or separation of nature; the measures of 
things; and how far nature may act and sdfer; 
and agam, they shew the transition of nature 
from one thing to another. 

Of this kind are gold, in weight; iron, in 
hardness; the whale,- in bulk of animal body ; 
the hound, in point of scent; the explosion of 
gunpowder, la sudden expansion; and the like. 
Those things also which are last in the lowest 
degree, should be no less regarded than those 
that are first in the highest ; as spirit of wine in 



It deserres to be ebwrred, how extremely careful 
■ndaoIieitDiiitbe aothor is to keep faii forms fiom being 
«y way notianal or abstract things, which one mi^t. at 
«e first aentiauBg, be i^t to snppose them ; ttpeatUyn 
men's eats have been accustomed to iliistotelian forms. 
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weight or levity; silk, in hardness or softness; 
the minute worms of the skin, in animal hulk *y 
&c. 

35. In the thirteenth place come instances of 
alliance, confederacy, or union; that is, such 
a!s mix and unite natures, supposed to he hete- 
rogeneous, and noted and marked out for such 
by the divisions commonly received. For these 
instances of alliance shew, that the operations 
and effects attributed as peculiar to certain he- 
terogeneous natures agree also to others, so as to 
prove that the heterogeneity which was founded 
in opinion is not true or essential, and nothing 
more than the modification of a common na- 
ture. . Whence these instances are of excellent 
use to rouze and elevate the understanding from 
differences to genuses or kinds, and to take off 
the masks, and discover the counterfeit resem- 
blances of things that occur and present them- 
selves dressed, as it were, in concrete sub- 
stances. 

For example, let the nature sought be heat ; ' 
in this case it seems a settled and authorized di- 
vision, that there are three degrees of heat, 
viz. (1 .) that of the heavenly bodies ; (2.) that 

* These are correlative to the former ; so that the two 
kinds limit oatare both yrays, or as well in the descending 
as in ttie ascending scale. 
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of animals ; and (3.) that of fire : and that these 
heats (especially one of them compared with the 
other two) are in essence and species, pr in 
their specific natures, perfectly different and 
heterogeneous, as the celestial and animal heats 
generate and cherish, but the, heat of culinary 
fire corrupts and destroys. Here, therefore, we 
have an instance of alliance in that common 
experiment, when a grown branch of a vine is 
brought withinside of a house, or into a room 
'where a continual fire is kept, so as to ripen 
the grapes a month sooner than the grapes of 
the same vine are ripened witliout doors; whence 
it appears, that fruit, even while it hangs upon 
the tree may be ripened by culinary fire, though, 
such ripening might seem to be a peculiar work 
of the sun. 

And upon such an information as this, the 
understanding easily rouses, throws off the no- 
tion of essential heterogeneity, and enquires 
into those real differences to be found betwixt 
the heat of the sun and the heat of culinary fire, 
which cause their operation to be so dissimilar, 
though they partake of a common nature. 

These differences will be found to be four ; 
viz. (1.) that the heat of the sun, with respect 
to the heat of fire, is much more mild and gentle 
in degree ; (2.) that it is of a much moister 
quality, especially a^ derived to us through the 
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air; (3.) and principally, that it is very unequal, 
approaching one while increased in strength, 
and afterwards receding decreased, which is a 
thing of capital use to the generation of bodies, 
fbr it was justly observed by Aristotle, that a 
chief cause of the generations and corruptions 
upon the surface of the earth, is the oblique 
motion of the sun through the zodiac ; whence 
the heat of the sun, partly by the alternate 
changes of day and night, and partly by the suc- 
cession of summer and winter, becomes won- 
derfully unequal. And yet this philosopher im- 
mediately after, corrupts and spoils his own just 
position, for rashly presuming to judge of na- 
ture, as his manner is, he very magisterially 
assigns the cause of generation to the approach 
of the sun, and the cause of corruption to its 
retiring; whereas both the access and recess of 
the sun give occasion to generation, as well as 
to the corruption of things; not respectively, 
but as it were indifferently ; for inequality of 
heat administers ^to their generation and cor- 
ruption ; but equality of heat to their conserva- 
tion only. *. 

Tliere is a fourth difference, of very great mo- 
ment, between the heat of the sun and of fire; 



* See the Sylva Sylvanm, under the articles Presenra- 
tiofii a&d Ptttrefaction. * 
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viz. that the sun insiDuates its operation for 
great lengths of time ; whereas the operations of 
the fire^ through the impatience of mankind, are 
hurried to a conclusion, in short intervals. But 
if any one were intent upon tempering the heat 
of fire, and reducing it to a moderate and gentle 
degree, which is easily practicable several ways, 
and would sometimes sprinkle and intermix a 
little moisture; and particularly if he would imi- 
tate the heat of the sun in point of inequality, 
and wait with patience somewhat longer than 
men usually do in chemical processes, he might 
get quite clear of that false notion of the hetero- 
geneity of heat, and easily imitate, rival, or in 
some cases exceed the operations of the sun by 
the means of cuHnary fire*. 

We have a like instance of alliance in butter- 
flies benumbed, and as it were become dead 
with cold.; for these creatures are re-animated, 
or brought again to life, by means of a small 
warmth of fire ; whence it easily appears, that 
fire can as well vivify animals, as ripen vegeta- 
bles. Thus in the famous invention of Fraca- 
storius, the metalline pan, strongly heated and 
applied near the head of a person in a dangerous 
fit of the apoplexy, expands the animal spirits, 

* Here is ft foundation laid for a kin<t of chemistry that 
seems to be very little known or practised. 
VOL. JI. » 
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compressed aad^ as it wei^e^ aufibcated by tjie 
humours and obstructloiis of the brain, and thjos 
excites them to motion, in the same manner as 
fire operates upon water or air, and at the same 
time consequently expands and quickie^ them. 

Sometimes also egg^s are hatched by the heat 
of a £re, which in this respect perfectly resent- 
bles animal heat. These instances therefore, 
^th numerous instances of the like kind, r^ndef 
it unquestionable, that the heat of fire may in 
many cases be modified, so as to resembli^ ai^ 
imitate the celestial and animal heats. 

Again; let the nature nought be ipotion and 
rest. Here it seems a settled diyisioi^ dr^wf^ 
from the depth of philosophy, that natural bp- 
dies either revolve, move in a straight line, pr 
continue ^t rest ; because ipotion is either vdth- 
out end, proceeding to an end, or stationary 
in the end. Now constant rotatioi^ seems pro- 
per to the heavenly bodies ; station or rest to 
the terrestrial globe ; and the other bodies called 
heavy and light, being out of tl^eir natural places^ 
are carried strait upwards or downwards to tl^Q 
fnasses or congregations of similar bodies; thosQ 
that are light, towards the heavens, and those 
that are heavy towards the earth : and all thift 
appears neat and plausible in discourse. 

But we have an instance of alliance in some 
of the lower comets, which^ though tl^ey de- 
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seand below the celestial bodies, yist move irre* 
giiisrly throQgh the various quarters of the 
heavensy as appears by experience and obsjsr- 
vtttion. 

Another instance of alliance relating to this 
sabject is the mption of the air, which between 
the tropics^ where the circles of it>tation are 
larger, seems itself to' revolve from east to 
west. 

The flux and reflux of the sea might be another 
instance of alliance, if the sea was observed to 
revolve^ though but slowly and faintly, from 
east to west; yet so as to be driven back twice a 
day. Upon these suppositions, therefore, it is 
manifest, that this motion of rotation does not 
terminate in the celestial bodies, but is commu- 
nicated also to tlie air and ocean ^. 

Again ; that property of ascending upwards, 
found in light bodies, labours under a defect ; 
am} to this purpose an instance of alliance may 
be taken £rom a bubble of water, for if air be 
thrust under water, it hastily ascends to the 
surface, by the motion of impulse, as Democri- 
tus calls it, wherewith the descending water 
impels and raises the air upwards, and not by 
the striving or endeavour of the air itself, but 

• Sf«the ]M«gr i^a the ^bbiogaod fiQwing of ths tea. 
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when it colnes to the surface of the water^ the 
air is kept from ascending farther, by a small 
resistance it meets with in the water ^ which will 
not presently yield to be discontinued or sepa* 
rated, so that the appetite of the air to rise up- 
wards is exceeding «weakt* 

In like manner, let the nature sought be gra* 
vity. It is a received difference, that dense and 
solid bodies move towards the centre of the 
earth, but rare and light ones towards the hea- 
vens, as if, in each case, it were to their proper 
places. . But as to these places, though the no- 
tion of them prevails in the schools, yet it is 
perfectly idle and childish to imagine that place 
can have any effect. Whence it is trifling in 
philosophers to assert, that if the earth was per- 
forated, heavy bodies, let fall in the perforation, 
would stop at the centre ; for, in that case, a 
kind of nothing, or a mere mathematical point, 
would have a virtue and efficacy J ; so as either 

* The wates now throwing itself into a thin 61m, or tpbe* 
rical bubble* to avoid a solution of continuity. 

t Or, according to - the late discoveries* none at all. 
See Mr. Boole's Works* and Sir Isaac Newton's Principia» 
passim. 
• i This is the general case of mathematical demonstra- 
tions applied to physics* where mere mental powers or 
forcbs are supposed* instead of those that really exist in 
nature. Hence great caution is required ii^ the reading of 
raathematiGal writers upon physical iul^iects, lest. ideal 
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to affect other bodies, or other bodies to affect 
it ; whereas body is never affected but by body. 

This appetite of ascent and descent is either 
in the structure of the body moved, or in a sym- 
pathy or consent with some other body. But if 
any dense and solid body can be found, which 
does not move to the centre of the earth, this 
received difference will be falsified. And if the 
opinion of Gilbert be admitted, that the mag- 
netic virtue of the earth, whereby it attracts 
heavy bodies, extends not beyond its own sphere 
of activity, which always operates to a certain 
distance, and no farther; and this be verified by 
any instance, such an instance will be an in- 
stance of alliance upon this Subject; but at 
present there is n6 certain and manifest instance 
thereof*. 

What seems to come nearest to it, is the ca- 
taracts or spouts which are met with in sailing 
Uirough the Atlantic Ocean towards either the 
East or West Indies; for the quantity and bulk 



powers ahonld be inadvertently introduced into matter. 
And let it be well considered and remembered, that what 
is mathematically just and true, may be physically false 
and absurd. 

* Sir Isaac Newton's doctrine and discovefies upon this 
bead are now generally known. But, perhaps, the physical 
cause of grairity still remains unassigned ; so Btfj we mean> 
ii it may be. 
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of water suddenly dkcbarged by theae cataracts 
appears so great, that they seem to be coUecticMOB 
of water made before, and to have rested and 
remained in these places, and afterwards to be 
thrown down by some 'violent cause, rather thao 
to fall by the natural motion of gravity. Whencci 
we may conjecture, that a dense and compad 
body of a large bulk may remain at a great dis- 
tance from the earth, pendulous, like the globe 
of the earth itself, without falling, till it be vio- 
lently precipitated or thrown down *. But with 
regard hereto we affirm nothing for certain. 

Only in this and numerous other cases it majF 
easily appear how deficient we are in natural 
history, when, instead of yerified and. assured 
instances, we are often obliged to bring bace 
suppositions in the way of examples f. 

Again ; let the nature sought be the reasoning 
faculty. A just distinction here seems made 
betwixt the human reason and the sagacity of 
brutes ; yet there are some instances of actiona 
which brutes perform, whereby they also seem 
to reason. Thus it is reported of a raven, that 
in a tiine of great drought, espying water in the 
hollow trunk of a tree, where the orifice was 
too small for her to enter, she continued to 

* See the account of spouts in the PhiloBephioalTVstti*' 
actions. 

t See ab9Te, Part II. Aph. 14. 
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drop smaH stones therein, till the water rose 
high enough for her to drink. Whence the 
reason of the raven afterwards became prover- 
bial. 

Lastly, let the nature sought be vision. H^re 
it seems to be an extremely just and e^act dis- 
^ction betwixt' light and colour, that light is an' 
original visible thing, affording the primary 
means of sight, and that colour is a secondary 
visible thing, not to be seen without light, 
ndience it may seem no morie than the image of 
ihodification of light, and yet there appear to be^ 
instances of alliance on both sides. Thus, fbf 
example, in large quantities of snow, there seetacis 
ta be a somewhat original, lucid colour*; anrf 
in the flame of sulphur, a light tending to co- 
lour f. 

36. In the fourteenth place come tho6e v^^ 
^titldCrudal Instances, deriving the word from 
the crosses set up where two roads meet, itf 
point and mark out their separation again. ' We 
otherwise call th6m Decisive, and Indicatoiy In- 
stances; and, in some cases, Oraculotis and 
Commanding Instances. 



* For srtDW afibrds a considerable degree of ligli^, by 
mttSAs wheMof men travel by nigfat in the nbrtbern regtoni 
See Mr. Boyle's History of Cold> pastim. 

t Vis. Blneness. 
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They are of this kind, thut when in the search 
of any nature, the understanding comes to an 
equilibrium, as it were, or stands suspended as 
to which of two or more natures the cause of the 
nature enquired after should be attributed, or 
assigned, by reason of the frequent and common 
concurrence of several natures, then these Cru- 
cial^ instances shew the true and inviolable asso- 
ciation of one of these natures to the nature 
sought, and the uncertain apd separable alliance 
of the other, whereby the question is decided, 
the former nature admitted for the cause, and 
the other rejected. 

These instances therefore afford great light, 
and have a kind of over-ruling authority, so that 
the course of interpretation will sometimes ter- 
minate in them, or be finished by 4;hem. Some* 
times, indeed, these Crucial Instances occur, or 
are found, among those already set down^ but in 
general they are new, and expressly and purpose- 
ly soi^ght and applied, or after due time and en- 
deavours, discovered, not without great diligence 
and sagacity. 

For example, let the nature sought be the tide 
of the sea, which happens twice in the day, and 
is six hours in coming in, and six in, going out, 
with a certain difference coinciding with the mo- 
tion of the moon. Now, the cross-way of this 
subject lies as follows. 
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This reciprocal motion must of necessity 6ap* 
pen either, 1. from the waters going forward and 
backward, Tike watei" moved in a bason, which^ 
nrhen it rises on one side, forsakes the other ; or, 
S. fropi the rising and falling down of the wa- 
ters, like water that rises in boiling, and again 
subsides ; but* to which of these causes the eb- 
bing and flowing of the sea should be assigned^ 
is the doubt. If the former assertion be admit- 
ted, when the sea flows on one shore, it must 
necessarily ebb, about the same time, somewhere 
on the opposite shore ; the enquiry therefore is 
thus brought to a point. 

Now Acosta, and some others, have found, by 
diligent observations, that on the coast of Flo- 
rida, and the coasts of Spain and Africa, the sea 
flows and ebbs at the same times ; not contrari- 
wise, that when it flows on the coast of Florida, 
it ebbs on the coasts of Spain and Africa ; and 
yet, when carefully considered, the rii^ng mo- 
tion is not proved by this, and the progi:es8ive 
motion disproved ; for it is possible that the wa- 
ters may have a progressive motion, and yet 
overflow the opposite shores of the same chan- 
nel at the same time ; that is, if the waters be 
protruded and driven from another quarter, 
which is the case of rivers ebbing and flowing on 
both shor^ at the same hours, though the mo- 
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ti<Mf hfite httleHirtfffogtemWe^ viz. fhe diotion 
df tli« wafers edC^ying aft the moutbs 6f the twttt^ 
ktan the sea. 

It may, thercfefe,- happen, in like martiiei', 
iilet an immiens^ colie<^tion of Mraters, rolling 
ffom ihe Indian Oeean, may be compelled and^ 
driten into the channel of the Atlantic, and thtts 
oVerlfow both shoiies at once. Ft mti^, there- 
fore, be enquiried, whether there is any othef 
ehaxinel through which the waters may at thef 
sfame times be discharged or taken off, and we 
^d tiiei*e is the South Sea at hand, a sea not le^s 
than the Atlantic, but rather wider, and of larget' 
esttetit, which may suffice for this purpose. 

And thu^ at Ifetogth we come to the Crucial' 
lostactee in this subject, and it lies thus. If it* 
be otic^ certainly disc*overed, that when it is 
ilood on the opposite cdasts of Florida and' Spain, 
in the Atlaintic Ocean, it is also flood on the coast' 
of Peril, and d<5ttg the coast' of China, in the 
South Sea, then the question is determined hf 
this detisfive instance, and the fliix and fertiik of* 
sea wte* enquire after, is shewn to happen by a 
progressive motion, for there is no other sea, of 
plade left, whetfe the retlirn or reflux should b6' 
at the sttme time. Arid this may most coihmb- 
dioudly berkiidWi*, by enqniring of th^ inhabi- 
tants of Panama and Lhna, (where the Atlantic 
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wad Southern oceans are septttted by A Mall 
isthmus) whether the sea flows on the contmry 
parts of that isthmus, at the ^^ame time, or not. 

And this decision^ or deterniinatton, seenrt 
certain, upon a supposition of the stalHlfty of th6 
earth; but if the eardi revolve, there might 
thence posaably happen, from the different velo^ 
i^tf between the rotatory motion of the earthy 
and the wateirs of the sea, a vi<Hent protrusion of 
compulmon of the waters in a heap upwards, so 
as to make the flux : and a falling of this heap 
dowiswards^ after it could be kept up no longer, 
so as to make 1^ reflux. But of this a separate 
enquiry i^ould be made. Yet upon this 8uppa«> 
iition, H remains equally certain, that the sea 
mutt of necessity ebb in some places at the same 
time tfa|it it flows in others. 

In like manner, let the nature sou^t be thi$ 
latter of these two motions ; viz. the motion of 
the sea spontaneously rising up, and 'subsiding 
again* If it should happen, that upon a careful 
examination, the progressive motion we speak of 
murt be rejected, then the dross-way of thitf 
nature would lie thus, or go off in three diflbrent 
roads. For it must necessarily happen, that thk 
motion, whereby the waters rise in flowing, anxf 
again fall back in ebbing, (without any ad<M* 
tional waters joining them) must proceed in one 
of these three ways, viz. 1. either this quantity of 
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waters must spnng, or flow, from the bo^nrels of 
the earthy and again fall back into its receptacle; 
or, 2. Ihe quantity of water is not enlarged, but 
only the same quantity extended, or rarified^ so 
as to possess a greater space, or dimension, and 
again contracted; or, 3. neither the quantity 
nor the bulk is enlarged, but the waters, remain- 
ing both of the same weight and density, are rais- 
ed by some attractive virtue, that draws them 
upwards, and calls them forth by consent, and 
then permits them to go again. 

Therefore, dropping the two other motions, let 
the enquiry, for example, be reduced to the last, 
and the question will be, whether any such rising 
may happen by a consent, or attractive virtue. 
And here, in the first place, it is manifest, that 
all the waters, as they lie collected in the cavity, 
or bason of the sea, cannot be lifted up in one 
mass together, for want of something to succeed 
them at the. bottom* ; and therefore, though 
they had any such appetite of raising themselves, 
yet it would be broken and prevented by the con- 
nection of things ; or, as the common phrase is, 
by nature's abhorren<2e,'or dread of leaving a va- 
cuum behind. It remains, therefore, that they 
must rise in one part, and consequently be dimi- 



* Nothing, by •apposition, could here succeed bat at* 
"*oherical air. 



61 

luflhed and ^ve way in another ; whence again 
it will follow, that the attractive virtue, as it can- 
not operate equally upon the Whole> most ope- 
rate strongly upon the middle, so as to raise &e 
waters there ; and^when they are thus raised, the 
shores will be successively left, or forsaken by 
the waters*. 

Thus, at length, we come to the Crucial In- 
stance. For if it be found, that in the ebbing of 
the sea the surface of the water is more arched, 
and spherical, while the waters rise up in the 
middle, and leave the sides, that is, the shores, 
shallow ; and if in the flowing, the same surface 
shall become more flat and equal, viz. whilst the 
waters return to their former situation, then it 
may doubtless be admitted that the sea rises by 
attraction, or otherwise it should be totally re- 
jected. And it were not difficult to try, by the 
sounding line in streights, whether in the tide of 
ebb towards the middle of the sea, the sea be not 
deeper and higher than in the tide of flood. But 
if this shall prove the case, it must be observed, 
that, contrary to the common opinion, the wa- 
ters rise in the ebb, and fall in the flood, so as 



* As is now generally allowed to be the case. See Sii 
Iiaac Newton's Theory of the Tides^ explained by Dr. Hal- 
Uy in the philoioplucal l^ansactions. No. S126. 



6S 

in die latter only to cover and overflow tlie 
shoitts. 

Again, let the nature sought be the spontano- 
OU8 motion of rotation ; and in particular, whe- 
ther the diurnal motion, whereby the sun and 
stars rise and set, to the sight, be a true motion 
of rotation in the heavenly bodies, or only ap- 
parent .in them, and real in the earth. The fol- 
lowing may be a Crucial Instance in this enquiry. 
If any motii^n, from east to west, is found in the 
OC^aQy though it be ever so languid and feeble, 
if the same motion be found somewhat quicker in 
tbe air, especially between the tropics, where, 
because of the larger circles, it will be more per* 
ceptible, if the same motion be found brisk and 
strppg in the lower comets, if the same motion 
be found in the planets* so dispensed and pro** 
portioned, that the nearer it comes to the earth, 
4)e slower it proves, and the farther off the 
qiiieker, but quickest of all in the sphere of the 
$^ed stars, then doubtless the diurnal motion 
should be received for real in the heavens, and 
the motion of the earth be rejected, because it 
would then be manifest that the motion from 
east to west is perfectly cosmical *, and by con- 
sent of the universe, which having the greatest 



Viz. As bekmgmg to the whole system of things. 
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gradqiBJly .d^crej^aes^ 9^ ^l kng(h iU^EpiiA^i^^ 
^d.coiD€^ to nothii^ in )rb^ ^ im99y»^iai/^ 
yiz. the eftith. 

Oi^ tbe.othjer hand, let jtjie ni^ure eo^uir^^ 
ioto b.e that other mqtiou of rotation, AuE^P^f 
9n}ong astronomers, ai^d iq>f^site i^i.d (Mmtrnry 
to the dium^ motion, viz, the motion fro^i we^t 
^ je^t, which thSe astronoo^uers c^ttribute tp tl^ff 
planets and sphere of the ^xed star^, hutCpp^r-^ 
nicus and his followers assign likewise to thj$ 
e^rth ; ^nd let it be §ough); whether ther^ ip anj 
Qucb motion in nature^ or whether it be Pfily 
ima^i^ary, .a^d supposed for the re^iness pii4 
copv^liience of calculation, and the ^al^e of tM 
be.^i^ty and re^larity qf a system, so ^ to miJcfi 
the celestial motions perfox]9|e4 m perlept eir-p 
c}es. 

Tljis motion is by po mpafis prpvecj true fmd 
real in the higher celestial bpdi^i neither from 
hence, tl^aj; a planet does iipt, in its diurnal mof 
tiqn, return to the same fined star again, nor 
from hence, that the poles pf the eodiac differ 
frppf^ the poles of the world, which are the two 
tilings whereoii this motion is founded. Fofr 
the first pliaenoiQenon is well solved, by the sup- 
position of antecede^pe and dereliction, ^nd the 
second by spiral lines, so that the inequality of 
the revolutiop, f^Bfd. th^ decU^atip;^ tfi the tX'Q- 
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pics, may be rather modifications of the same 
diurnal motion, than contrary motions, or per- 
formed about different poles. And if we may 
here, for once, side with the vulgar, and leave 
the fictions of astronomers and the schools, (who 
in many cases, without reason, offer violence to 
the senses, and rather affect obscurities,) we 
judge this motion to be to the sense, such as we 
have above described it, from a model we once 
had purposely made of iron wire to represent 
it. 

But it may be a crucial instance in this en- 
quiry, if it shall be found from any history 
worthy of credit, that there was a comet, which 
did not revolve in a manifest consent (though 
ever so irregularly) with the visible diurnal mo- 
tion; but rather to the opposite part of the 
heavens, for then it will be free to judge that some 
such motion, contrary to the visible diurnal ro- 
tation, may exist in nature. But if nothing of 
this kind can be found, such a motion should 
not be embraced, but recourse be had to other 
crucial instances about it *. 

Again ; suppose the nature sought was gra- 
vity, this will be the cross-road. Heavy and 
ponderous bodies must either have a natural 
tendency to the centre of the earth, on account 

:^aaBas=g=assi ■ ' ' "" - " ■ ' " i " .. B g 

' * See the author's S^iecimen of uunuited Aftronomy. 
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of tfaeir proper mechanism^ or dse be attracted 
by the corporeal mass thereof, as by a collec- 
tion of bodies of the same nature, and so be 
carried to it by consent. 

If the latter be the cause, it will follow, that 
the nearer all heavy bodies approach to the 
earth, the stronger, and with the greater force 
and velocity they will tend to it ; but the far- 
ther they are from it, the weaker and the 
slower, and this to a certain distance ; whence, 
if they were removed so far from the earth, as 
that the virtue thereof could not act upon them, 
they would remain pendulous, like the earth 
itself, without falling *. 

And with regard hereto this may be a crucial 
instance. Take a clock that movep by weights, 
and another that moves by a steel spring; let 
them be exactly adjusted, that neither of them 
may go faster than the other ; place the clock 
that goes with weights upon the top of some very 
high building; keep the other below ; then care- 
fully observe if the clock above move slower 
than usual, on account of the diminished virtue 
of its weight. Let the same experiment be 
made in the deepest mines, to shew whether 
such a clock will not move faster there, for the 

• Compare this with Sir Isaac Ncwton*s Laws of Motion. 
See bis Princip. in init. 

VOL. II. F 
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contrary reason ; and if the virtue of the weights 
shall be found diminished above, and increased 
below the surface of the earth, let the attraction 
of the terrestrial mass be received as the causQ 
of weight or gravity. *. 

Again ; let the nature sought be the verticity 
of the magnetic needle ; and the cross-way will 
be this: the touch of the magnet must either of 
itself necessarily give iron the property of point*- 
ing north and south; or else only excite and 
prepare, or fit the iron for the purpose; and 
the motion itself (as Gilbert conceives, and la* 
boriously endeavours to prove) be given by the 
presence of the earth; and, therefore, the par- 
ticulars, which he has with much sagacity and 
industry discovered, amount to this; that an 
iron nail, which has long continued in the direc- 
tion of north and south, may by that mere con- 
tinuance receive a verticity, without the touch 
of the magnet; as if the earth itself, though it 
operates weakly, by reason of its distance^ (for 
the surface or external crust of the earth has 
no magnetic virtue, according to him,) should 
yet, in so great a length of time, supply the de- 
fect of the loadstone, excite the iron, and after- 
wards make it comply when thus excited. And 
again ; that if ignited iron be quenched^ point- 

* See Sir Isaac Newton's Principia, pa$im. 
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ing in the direction of north and south, it also 
receives a verticity without the magnetic touch, 
as if the parts of the iron, put in motion hy the 
ignition, and afterwards contracting themselves 
in the very instance of quenching, were more 
susceptive and sensible of the virtue rising from 
the earth, than at another time; and thence 
become animated : but these particulars, though 
well observed, do not clearly prove his point. 

This may be a crucial instance in the present 
case. Mark the poles of a terella, and place 
them east and west; then lay an untouched 
needle thereon, and let it remain for six or seven 
days. The needle, no doubt, whilst it lies upon 
the magnet, will quit the poles of the world, and 
conform to those of the magnet; and therefore, 
as long as it remains thus, it points east and 
west. But if the needle shall be found, when 
removed from the terella, or magnet, and placed 
upon its pin, immediately to turn north and 
south, or by degrees to move into that dir^tion, 
then the earth's presence is to be admitted for 
the cause; but if it turns as before, east and 
west, or loses its verticity, then that cause 
should be accounted doubtful, and 'farther en* 
quiry be made *. 



* See the Sylva Sylvarum, under the article Magnetism. 
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InJike mannery let the subject Cff eMfuhy be 
tite substance of the moon, to detennine wbe* 
^er it be rare, ^amy, or aerial, as many of 
the ancient philosophers conceived; or solid 
and dense, as Gilbert, with many of the mo* 
dems, and some of the ancients, contend. The 
teasons of the latter opinion depend chiefly upon 
this, that the moon reflects the rays of the sun* 
and diat light appears to be reflected by non/e 
biit solid bodies. And, therefore, if there are 
mny, those may be reckoned crucial instances, 
mth regard to this subject, which demonstrate 
that reftection may be made by a rare body, as 
4ame is, provided it be sufficiently thick. 

And, doubtless, one cause of the twili^it, 
among others, is the reflection of the sun's rays 
from the upper part of the air. ' We sometimes 
see the rays of the sun reflected in clear even« 
mgs, from the edges of dewy clouds, with a more 
resplendent brightness than that afforded by the 
body of the moon ; and yet it is not certain 
that those clouds are collected into a dense body 
of water. So likewise we see that the dark air 
behind a window by night reflects the light of a 
candle, as well as a dense body. 

Experiment also should be made of transmit- 
ting the sun's rays through a hole, upon a dusky 
or blue flame, for the free, open, and uncon- 
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fined rajB of the sun, &iling upon obeciire flames, 

seem to deaden them^ and make them appear 

Ta&her like white fumes than flames*. And 

tiiiesa are instances that occur for the present, 

to shew the nature and use of the crucial in«> 

fltances with regard to this subject, though, 

doubtless, better may be found for the purpose. 

But let it always be observed, that a reflection 

from flame is not to be expected, unless the 

flame be of some depth, thickness, or body ; 

ibr otherwise it inclines to transparency. But 

this is to be held certain, that light in an uni* 

form substance, is always either received andi 

transmitted or reflected f. 

Again; let the nature sought be prcjectile 
motion, as the motion of a dart, an arrow, a 
bullet, &c. through the air. This motion the 
schools according to their custom, have slightly 
passed over, esteeming it sufficient to distinguish 
it by name of violent motion, from that they caU 
natural; and for the first impulse, satisfying 
themselves with this, that two bodies cannot be 
in the same place, otherwise ^ penetration o( 
dimensions would ensue, without at all regard* 
ing the continued progress of this motion. 

'■■ ' • ' ■"'" ' " " '"■■■-■ 

* See Sir Isaac Newtoo's Optics^ P9Wm ; and Dr. Hook'f 
I«ctiires of Light. 

t See Mr. Boyle of Colours^ aud Sir Isaac Newton's 
Optica. 
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The cro8S-way here lies thus. This motion is 
either caused by the air propelling and gather- 
iiig itself behind the projectile, as the ivater does 
behind a ship, and the winds behind the chatf 
which they blow away, &c. or else by the parts 
of the body not sustaining the impulse, but 
urging forward to relax themselves, by suc- 
cession, from the impelling force. Fracasto- 
rius, and nearly all those who have made any 
subtile enquiry into this motion, take the first 
path; nor can it be questioned, but the air has 
some share herein, though, doubtless, the other' 
motion is a true one, as appears from numerous 
experiments. 

But, among the rest, this may be a crucial 
instance to the purpose ; that a piece of stub- 
bom iron plate, wire, a quil, or the like, being 
bent in the middle by the fingers, will, when let 
go, spontaneously fiy back. Now, it is plain, 
that this motion cannot be attributed to the air, 
collecting itself behind the body; because the 
origin of the motion is in the middle of the 
plate, wire, or quill, and not in the extremities 
or ends*. 

Again ; let the nature sought be the rapid and 
powerful expansion of gunpowder into fiame, 
whereby such vast masses of building, are over-^ 

* See the essay upon Violent and Projectile Motion. 
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'tnmedy and such great weights thrown to a con* 
siderable distance, as we see in the springing of 
minciSytbefiring of mortars, &c. The double road 
here lies thus. This motion is either excited by the 
mere appetite of the body to dilate itself after it if 
set on fire, or by a mixed appetite of the crude 
^irit of the nitre, which, with great rapidity, 
avoids and flies from fire ; and violently bursts 
out from the midst thereof, as from a prison. 
The schools and the vulgar opinion here consider 
only the former appetite ; for men have thought 
they philosopAiized notably, in asserting flame 
to be endowed by the form of the element, 
with a necessary quality of possessing a larger 
space, than the same body possessed when it 
had the form of gunpowder, and that this mo« 
tion must from thence ensue. 

But here they observe not, that, though this 
be true, upon supposition the flame is ready ge- 
nerated, yet the generation of flame may be 
hindered by a mass of matter able to suppress 
and sttfibcate it, so 'that the thing may not be 
reduced to the necessity they speak of. Indeed, 
as to the necessity of the expansion, and the 
consequent explosion, or discharge of the bullet, 
or obstructing body, when the flame is gene- 
rated, they judge rightly; but this necessity is 
plainly avoided, if the solid- body suppress or 
prevent the flame, before it is generated. And 
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we see that flatoe, e^)eciaUy in itil first gena* 
ration^ is soft and gentle, requiring a cavity 
wherein to play and exert itself; whence such 
a violence cannot be attributed to flame of 
itself. 

Without doubt, the generation of this flatu- 
lent flame, or, as it were, fiery wind, arises from 
a conflict of two bodies, that have very diflerent 
natures; tl^e one being highly inflammable^ 
which is the nature powerful in sulphur; the 
other highly impatient of flame, which is the 
case in the crude spirit of the nitre: whence a 
wonderful conflict arises ; the sulphur imme- 
diately catching all the flame it is capable of, 
and the spirit of nitre bursting forth with all its 
violence, at the same time dilating itself, as air^ 
water, and all crude bodies do, when afiiected 
by heat, and whilst it breaks forth, and flies off 
every way, it blows up the flame of the sul-* 
phur, as it were with internal bellows ; the wil-» 
low-coal, in the composition, serving for little 
more than to incorporate and commodiously 
unite the sulphur and salt-petre together **• 

But the crucial instances upon this subject 
mig^t be of two kinds ; the one with regard to 
those bodies which are most inflammablCi as 



* See the Essay upon the Cause of the Motion of Ex* 
plosion in guns and gunpowder. 
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nuikflhuTf camplnre, nai^thay &c. with their 
xoixtures; andwhichy if not otherwise hinderedy 
take flame more ea»ly than gunpowder; firom 
-whence it is piain, that the ^>petite of ioflaoH 
inability does not of itself produce this stupen^ 
dous effect. 

The other kind is, of those bodies which resist 
and repel flame, sb all salts do ; for we flnd^ 
when these are thrown into the Are, a wateiy 
spirit breaks out, with a crackling noise, before 
they take flame, which the more stubborn kind 
of leaves* do also in a gentler manner; their 
aqueous part bursting forth before their oily part 
takes flame. But this appears more eminently 
in quicksilver, which is not improperly called a 
fossil, or metallic water ; for quicksilver, with* 
out' taking flame, almost rivals the force of 
gunpowder, by bare eruption and simple ex- 
pansion t, and being mixed with gunpowder, is 
said to increase the strength therepfj. 

* Sacbj in particular, as iry, bajs, &c. 

t That is, supposing .the quicksilver close confined and 
heated, as it might be, to shew the thing, in a gan-barrel^ 
vifli the touch-hole stopped, and the charge hard rammed 
down with paper, &c. 

t Consider of the Atirum Fulmitwns ; the common PuU 
vis Fulminam ', the ways of making the Mercurius Fulmi" 
nam ; and the means of increasing tbe strength of gun- 
powder, by rndt of tartar, precipitated metal^ . &c. 
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Lastly, let ihe sobject of enquiry be the tran- 
sitory nature of flame, and its momentary ex- 
tinction ; for the flamy nature does not with us 
appear permanent and at a stay, but to be mo- 
mentarily generated, and presently after extin- 
guished again. It is manifest, that in the flame 
here supposed to be continued and durable, the 
duration is not of the same individual flame» 
but happens by a succession of new flame regu- 
larly generated, without continuing numerically 
the same, as easily appears from hence, that if 
the fiiel or aliment be taken away, the flame 
presently goes out. 

The two ways in this subject lie thus. The 
momentaneous nature proceeds either from a 
remission of the cause that first produced it, as 
in light, sounds, and those called violent . mo- 
tions; or else from hence, that flame, in its 
own nature, cannot subsist here below without 
suffering and being destroyed by the contrary 
natures around it. 

This therefore may be a crucial instance in 
the case. We see in great conflagrations, that 
flames will ascend to a considerable height ; for 
the wider the basis of the flame, the higher its 
vertex rises, and therefore extinction appears 
to begin about the sides, where the flame is com- 
pressed and opposed by the air; but the inner 
parts of the flame untouched by tbe air, and 
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every where surrounded by other ilame) remain 
nuilkerically the same, without being extinguish- 
ed, till they come to be gradually squeezed by 
the air diffused about the sides, and therefore 
all flame is pyramidal, or large in its basis, about 
the fuel, but ^arp at the vertex, the air being 
its antagonist, and not supplying fuel. But the 
smoak, which is narrower about the basis, di- 
lates itself in ascending, and becomes like an 
inverted pyramid, because the air receives 
smoak, but compresses or squeezes flame. And 
let no t>ne fondly imagine, that flame is air set 
on fire, for flame and air appear perfectly hete- 
rogeneous*. 

We might have a more accurate crucial in- 
stance to this purpose, if the things could be 
manifested by flames of difierent colours. Take, 
therefore, a small metalline dish, and fix therein 
a small wax-taper lighted; set the dish in a 
wider vessel, and pour spirit of wine round it in 
a moderate quantity, so as not to touch the 
upper rim or edge of the dish ; fire the spirit of 
wine, and this will exhibit a bluish flame ; but 
the wax-taper, one that is yellower : and now , 
let it be observed, whether the flame of the 
taper remains pyramidal, which may easily be 
distinguished through the blue-coloured flame 

* Dr. Hook's Lectures of light, poMsinw 
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of the apinl of wine (for flames do not presently 
mix as aqueous liquors do,) or whether it tend^ 
motto a spherical figure, as there is nothing 
present to destroy or compress it And if th« 
latter prove to be the case, it may be held cer- 
tain, that flame remains numerically the same* 
so lohg as it is surrounded by other flame, with* 
out feeling the hostile effect ci the air *. 

And so much for crucial instances, upon which 
we have been the fuller, that men may gradually 
learn and accustom themselves to judge of na^ 
ture by instances of the cross, and experiments 
of light; and not by probable reasonings f. 

37* In the fifteenth place, among prerogative 
instances, come tlte instances of divorce, which 
indicate the separation of such natures as fre** 
qoently meet or come together. These . difier 
from the subjunctive kind, or instances subjoin- 
ed to accompanying instances]; ; because those 
indicate the separation of a nature from a con- 



* This is a subtile experiment, and of great moment 
t Which are endless, and lead to no solid determina* 
tions. And bj this time, if the reader has been tolerably 
ottendve and diligent, he will havt a clear perception of 
the superior excellence and nse of this Doctrine of Peroga- 
tive Instances, and be enabled, in some tolerable degree^ 
to prosecute Enquiries by their means, in order to the foil 
faivestigation and discovery of the forms of things. 
t See above, Aph. 53 and 34. 
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Crete whetein it familiariy appears, but these tiie 
separations of one nature from another. There 
also differ from Crucial Instances, as determine 
mg-nothing, but only admonishing us of the se- 
parability of one nature from another. 

Their use is to discover folse forms^ and to 
dissipate superficial notions and speculations 
arising from obvious things, sq that tiiey add, as 
it were, ballast to the understanding. 

For example, let the subject of enquiry be 
those four natures which Telesius calls chamber- 
lellows, as if they came out of the same room, 
viz. heat, light, rarity, and mobihty, or aptness 
to motion, Nx>w tiiough these natures seem to 
be nearly related, yet there are many instances 
of divorce found among tliem ; for, 1. the air is 
rare, and ready to motion, but not hot or shin- 
ing ; 2. Uie moon is lucid, without heat ; 3. wa- 
ter is hot, without light ; 4. the motion of the 
magnetic needle in the compass, is swift and 
nimble, yet that needle is a cold, dense, and 
opake body; and there are many other ex- 
amples of this kind *. 

Again, let the subject of enquiry be the cor« 
poreal nature, and natural action ; for natural 
action seems to be no where found, but as it sub- 
sists in some body or other, and yet with regard 

* Bjr comparing this wiih Aph, 4r of the present part, 
the me of these Instances^ in. discovering false Formf 
Dufficiently appear. 
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hereto, there may perhaps be instances of di- 
vorce, as in the magnetic action suppose, where 
iron is attracted to the loadstone, and heavy bo- 
dies to the globe of the earth ; to Which may 
likewise be added, some other operations per- 
formed at a distance. For this kind of action is 
both performed in time by successive moments, 
or not instantaneously, and in place by degrees, 
and through space ; whence, consequently, there 
is some moment of time,' and some distance of 
place, wherein this virtue, or action, must be in 
the middle, between the two bodies that cause 
the motion. 

The consideration, therefore, amounts to this, 
whether the bodies, which are the boundaries of 
the motion^ dispose or alter the intermediate 
bodies, so as that by succession, and real con- 
tact, the virtue may slide from point to point, 
and in the mean time exist in the intermediate 
body, or whether, there be nothing of this kind, 
besides the bodies, the virtue, and the space, or 
distance. 

Now, in the case of the rays of light, sounds, 
heat, and some other things operating at a dis- 
tance, it is probable, that the intermediate bo- 
dies are affected and altered, the rather because 
a qualified medium is required to convey such 
operations. But the magnetic, or attractive 
virtue, passes through all mediums indifferently, 
for it is not hindered by any one. But )f this 
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virtue or action is independent on the intermer 
diate body, it follows that it is a natural power 
or action, subsisting for a time in some place 
without a body, since it neither subsists in the 
terminating nor intermediate bodies. And hence 
the magnetic action may be an instance of di« 
Torce, in the subject of corporeal and natural 
action. 

To this may be added, by way of corollary, 
the following considerable discovery, viz. that 
by philosophizing, even according to sense, a 
proof may be had of the existence of separated 
and incorporeal beings and substances; for if 
natural virtues and actions flowing from a body 
may subsist without a body for some time in 
space or place, it is possible that such virtues 
or actions may proceed originally from an in- 
corporeal substance: for a corporeal nature 
seems no less required to support and convey, 
than to excite and generate, a natural action. 

38. Now follow dwe orders of instances, which 
by one general expression we term instances of 
light, or instances of primary, and original in- 
formation, being such as administer to the senses; 
for as aH interpretation of nature be^s from 
sense, and, from the perception of the senses, 
leads in a strait, continued and guarded path, 
to the perceptions of the understanding, which 
are true notions and axioms, it necessarily fol- 
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ftHows, that the more copious and exact the 
repreeentatioDS or informations of the sense 
«hall be, the more easy and successful eveiy 
thing else will prove*. 

The first of these five orders of instances of 
light, are such as strengthen, enlarge, and rec- 
^fy the immediate actions of the senses. The 
second are such as bring down insensible things 
to sensible. The third are such as indicate the 
-continued processes or series of those things and 
motions, which remain generally unobserved in 
their end or period. The fourth substitute 
'somewkat to the sense in those caises that leave 
it perfectly destitute. And the fifth raise the 
-attention and edge of the sense, and at the same 
Ijme limit the subtilty of things. To each of 
these five kinds we shall speak in their order f. 

39. In the sixteenth place, we therefore range 
instances of entrance, or instances of the portal ; 
by which we mean thpse that assist the imme- 
diate actions of the senses. But of all the 
senses the sight has the chief prerogative in point 
of information, and, therefore, helps are prin- 
cipally to be sought for the improvement of the 



* This paragraph being fundamental and leadingj r&* 
quires to be well understood and remembered ; the businesi. 
of raising Axioms depending upon it. 

t See below, Aph, 39—43. 
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sight* And these helps may appear of three 
kuidsy viz. (1.) such as enable us to see things 
that are otherwise invisible ; (2.) such as enable 
U8 to see things at a greater distance ; and^ (3.) 
such as cause to see mbre exactly and distinctly. 

(1.) Of the first kind are the newly invented 
microscopes, which shew the latent, and other- 
wise invisible small parts of bodies, and their se- 
cret textures and motions, remarkably . increas- 
ed in the magnitude of the object, by means 
whereof, the exact figure and lineaments of the 
body of the minutest creatures, such as flies, 
fleas, mites, &c. as also colours and motions, be- 
fore invisible, may be seen in a delightful and 
surprising manner*. 

And here, as iis usual in new and strange dis- 
coveries, a superstitious observation has crept 
into the minds of men, as if this invention of mi- 
croscopes did honour to the works of nature, but 
dishonour to the works of art, by shewing the 
one much finer than the other f; whereas the 

* See Dr. Hook's Biicographia^ Dr. Power's Experiments^ 
and Leuwenhoeck's Observations. 

t BecEMse some microscopical observers, upon viewing 
the point of a needle, or other the finest works of the hand, 
and comparing these with the hairs, or downy feathers of 
animals^ &c, find the former to be coarse, rough, and un- 
fipisbed> in comparison of the latter, and thence fondly ex- 
tol the excellence of the works of nature, above those of 
art. 

VOL. II. G 
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truth only is, that natural textures are much 
more subtile than artificial ones. For these mi* 
croacopes are only, of use in the case of minute 
olyjects, so that if Democritus had. seen them, he 
would perhaps have rejoiced, and imagined a 
way was now discovered for rendering the atoms 
visible, which he pronounced to be no object of 
sight. , 

But the unsuitableness and insufficiency of 
these microscopes, except for very minute bo- 
dies, (and then only when such minute bodies 
are not parts of larger) destroys the use of the 
invention ; which, if it could be extended to 
large bodies, or to small particles of large bo- 
dies, -in the piece, after the manner 6f making a 
piece of fine lawn appear like a net, so as that 
by this means the latent small particles and ine- 
qualities of gems, liquors, urine, blood, wounds, 
and many other things might be distinguished, 
great conveniencies would doubtless arise firom 
the discovery*. 

Of the second kind are telescopes, which were 
nobly attempted and discovered by Galilaeo ; by 

* But no considerable improvement of this kind has hi- 
therto appeared, the greatest magnifiers being the smallest 
globules, or spheres of glass. See Sir Isaac Newton's Op- 
tics ; Dr. Hook's Lectures of Light, and Micographia ; and 
the Elements of Dioptrics in Wolfius's £lementa Matlieseos 
Universe^ Tom. IL p. S84. 
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means whereof, as by boats or little ships of in- 
telligence; a nearer commerce may be opened 
and carried on with the celestial bodies. For 
by the help of these glasses, 1 . the milky way i^- 
pears to be a knot or cluster of httle stars, per- 
fectly separate and distinct, of which the ancients 
had but a bare suspicion. 2. And again, by 
their means it should seem, that the planetaiy 
regions contain more stars besides the direct 
planets*, and that the heavens may begin to be 
spangled with stars at a great distance below the 
sphere of the fixed stars, though with such only 
as are invisible, without the help of telescopes. 
And again, 3. by their assistance we may behold 
the motion of those small stars, or satellites, 
about the planet Jupiter j from whence it may 
be conjectured, that the revolutions of the stars 
have regard to several centres f. - 4. Again, by 
their means, the luminous and opaque inequali* 
ties are more distinctly perceived and ascertain- 
ed in the moon, from whence a geographical de- 
scription might be made thereof^. 5. And 
lastly, by means of these glasses, spots in the sun, 
and other things of that kind, appear to the sight, 
all which are, doubtless, noble discoveries, so 
— — — . ■ ■ ■ ' <—^ 

* Vis. . The Satellites of Japiter^ &c. 

t As in Sir Isaac Newton's System they are foond tQ 
haTe. 

t As b done by HeveliiiSj in his Selenograpliia. 



84 

&i as they may be safely depended upon for 
real. But, indeed, I the rather incline to sus- 
pect them, because experience seems wholly to 
rest in these few particulars, without discovering, 
by the same means, numerous others, equally 
worthy of search and enquiry*. 

(3.) Of the third kind, are those staffs, astro- 
labes, and the like instruments, for measuring 
distances, which not only enlarge and improve 
the sight, but also rectify and direct itf. And 
as for the instances that assist both this and the 
other senses, in their immediate and individual 
actions, without affording any information be- 
yond that assistance, we here omit them, as mak- 
ing nothing to the present purpose. And hence 
we do not mention the contrivances for correct- 
ing any particular defect of the sight, because 
these afford no farther information. 

40. In the seventeenth place, among prero- 
gative instances come those we call summoning 
or citing instances, borrowing the term from the 



* See the Anthor't Essay towards a Philosophical History 
of the Heavens. And Sir Isaac Newton's Planetary Sys- 
teni> in the Third Book of his Principia. 

t The instruments of this kind are numeroos^ and their 
descriptions freqaent in the writings upon Instruments, ILe- 
▼elllngt Practical Mathematics, Navigation, &c. See these 
writers enumerated at the end of the second Tome of Wol- 
fius's ElementaMatheseos Umverss. 
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bar, where persons are summoned, or cited to 
appear, who did not appear before ; and, ac- 
cordingly, these instances bring down insensible 
things to such as are sensible. 

Things esci^ the senses, ei^er, 1. through 
the distance of the object, as to place ; 2. througli 
the interception of interposing bodies; 3. be- 
cause the object is unfit to make an impression 
upon the sense ; 4. because the object is not suf- 
ficient, in quantity, to strike the sense ; 5. be- 
cause the time is not proportionate, so as to ac- 
tuate the sense ; 6. because the percussion of the 
object is not endured by the sense; 7. and 
lastly, because an object before detained, and 
possessed the sense, so as to leave no room for a 
new motion. 

And these several ways chiefly regard vision 
in the first place, and touch in the second ; for 
these two senses give information at large, and of 
common objects, but the three others give httle 
information, besides what is immediate, and re- 
lates to their corresponding objects. 

In the first way there is no reducing the object 
to sense, except, when things cannot be perceiv- 
ed by reason of the distance, others are used, or 
substituted for them, which may excite and 
strike the senses at a great distance, as in giving 
signals by the lighting up of fires, the ringing of 
bells^ &c. 



66 

In the second way, a reduction is made, w^en 
such things as lie concealed within, by reason of 
the interposition of bodies that cannot be com- 
modiously opened, are brought to the senses, by 
means of those things which are upon the sur* 
face, or flow from within ; as the state of the 
human body is known by the pulse, or urine ; 
and the like. 

But the reduction in the third and fourth 
ways regard numerous particulars, and ought on 
all aides to be collected in enquiries. Thus, for 
example, it appears that the air, the spirit, and 
things of that kind, which in their whole sub- 
stance prove light and subtile, can neither be 
perceived nor touched, whence in the enquiry 
after such bodies, we must necessarily use reduc- 
tions. 

Suppose, therefore, 'the subject of enquiry 
were the action and motion of the spirit includ- 
ed in tangible bodies; for every tangible body, 
with us, contains an invisible and untangible spi- 
rit, over which the body is drawn like a garment. 
And hence arise those three powerful springs, 
and that wonderful process, of the spirit m tan- 
gible bodies. For, 1« the spirit being discharg- 
ed out of a tangible body, the body contracts 
and dries ; 2. whilst detained, it makes the body 
tender, supple, and soft ; and, 3. being neither 
totally discharged, nor totaUy held in, it in- 
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forms, &ahionSy assimilates, ejects, organises, 
&c. And all these are rendered sensible by ti- 
sible effects*. 

For in every tangible, inanimate body, the in- 
cluded spirit first multiplies itself, and, as it 
were, feeds upon those tangible parts which are 
most disposed and prepared for that purpose ; 
and thus digests, works, and converts them into 
spirit, till at last they fly off together. 

And this business of making and multiplying 
the spirit, is brought down to the sense, by the 
diminution of the weight of the body ; for in aQ 
drying, part of the quantity goes off, which is not 
only the spirit that pre-existed in the body, 
but apart of the body itself, that was befbre tan- 
gible, and is now newly converted into spirit, 
for the pure spirit has no gravity f. 

The emission^ or exit, of this spirit is rendered 
sensible by the rusting of metals, and other cor- 
ruptions and putrefactions of that kind, which 
stop before they come to the rudiments of life ; 



* This reqaire& to be well understood, and is explained in 
what follows ; but for farther information, see the Sylva iS^ 
Mfum, and History of Life and Death, 

t In the air at least, as being speciiicallyiighter than air. 
But whether any thing farther be here meant bj spirit ha?* 
ing no gravity, will best appear from the Author's History 
of life and Death, the History of Condensation and Bari' 
faction* &c. 
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for in the more compact bodies, the spirit finds 
no pores and passages through which to escape ; 
and is therefore obliged to protrude the tangible 
parts, and drive them before it, so as to make 
them issue at the same time ; whence proceeds 
rust, and the like*. 

But the contraction of the tangible parts, after 
some of the spirit is discharged, upon which dry- 
ness ensues, is made sensible by the increased 
hardness of the body, but much more by the sub- 
sequent cracking, or splitting of the body, and 
the contracting, wrinkling, and overwrapping of 
the parts. Thus the parts of wood crack, or 
split asunder, and are contracted; skins wrin- 
kle, and if the spirit be suddenly forced out by 
the heat of fire, they shrink so fast as to curl and 
roll themselves up, &c. 

On the other hand, where the spirit is detain- 
ed, and yet dilated and excited by heat, or some- 

* Rust is now usually supposed to be occasioned b^ the 
external air, or something contained therein^ that prej» up- 
ou, and in part dissolves the external surface of the metal. 
Here then is what the Author calls a Cros»-Iload« that re- 
quires a Crucial Instance. l«et trials therefore^ be made> 
whether iron will rust in an exhausted receiver. And» by 
the way> let not the examples here produced, as illustrations 
of the doctrine of Prerogative Instances > be supposed any 
way intended as decisive, their design being rather logical 
than philosophical, so as to shew the way of prosecuting en- 
quiries, and not themselves to serve as enquiries. 
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thing analogous thereto, (as happens in the m.W6i 
solid or tenacious bodies) then the body it 
either softened, as in the case of ignited iron, or 
flows, as in melted metals, or liquifies, as in dis* 
solved rosin, wax, &c. therefore these contrary 
operations of heat, hardening some bodies, and 
liquifying others, are easily reconciled ; because 
in the first case the spirit is driven out, but agi- 
tated and detained in the second; the latter 
being the proper action of heat and spirit, and 
the former the action of the tangible parts, suc- 
ceeding upon the emission of tlie spirit. 

But where the spirit is neither quite detained, 
nor quite discharged, but only attempts and 
tries to force its prison, and readily meets with 
such tangible parts as will obey, and yield to its 
motions, so that wherever the spirit leads they 
follow it, then it is that an organical body is 
formed, with its distinct parts or limbs, and that 
all the vital actions ensue, as well in animals UM 
vegetables. 

And these operations are principally brought 
down to the sense, by diligently observing the 
first beginnings, rudiments, stragglings, or ten- 
dencies towards life, in the little creatures bred 
from putrefaction, as in the eggs of ants, in 
worms, flies, frogs after rain, &c. For they are 
required to vivification, both gentleness of heat, 
and tenacity of body, that the spirit may neither 
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break forth too hastily, nor be too much confin- 
ed, by the stubbornness of the parts, but rather 
be able to mould and fashion them, like wax. 

Again, that noble difference of the spirit, 
which has regard to so many things, is brought 
and submitted, as it were, to view, by numerous 
summoning or reductory instances*. This dif- 
ference, we mean, is that of the truncate spirit, 
the spirit simply ramous, and the spirit both ra- 
mous and cellulous : the first whereof is the spi- 
rit of all inanimate bodies, the second the spirit 
of vegetables, and the third the spirit of ani- 
mals f. 

In hke manner, it appears, that the more sub- 
tile textures and structures of things, (though vi- 
sible and tangible in their entire bodies) are nei- 
ther seen nor felt ; and, therefore, in these also 
the business of information proceeds by reduc- 
tion. But the most radical and primary differ- 
ence of structures is taken from the greater or 
less quantity of matter contained in the same 
space or dimension ; for the other structures de- 
pending upon the dissimilarity of the parts con- 
tained in the same body, and their situations, are 
but secondary, in respect to those. 

Thus, let the subject of enquiry be the expan- 
sion or contraction of matter in bodies respec- 

* See the Sylva Sylvarum. 

t See the History of Life and Death. 
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tively^ to discover what quantity of matter fills 
what quantity of space in each. Now, there is 
nothing truer in nature, than those twin-propo- 
sitions, that nothing can never make something, 
and that something can never be reduced to no- 
thing ; but the entire quantity, or total sum of 
matter in the universe, still remains the same, 
without increase or diminution. It is also as 
certain, that a greater or less quantity of matter 
is continued under the same space or dimen- 
sions, according to the difference of bodies*. 
Thus water contains more matter than air; 
whence to assert, that an equal bulk of water is 
convertible into an equal bulk of air, is to assert, 
that something is reducible to nothing ; as, on 
the other hand, to assert, that a certain bulk of 
air may be turned into an equal bulk of water, is 
the same as to assert, that something may be 
made out of nothing. And from this greater or 
less quantity of matter, those notions of density 
and rarity, which are variously and promiscu- 
ously received, may be corrected, or new ones 
justly derived. 

It must be likewise allowed as certain, that 
this greater or less quantity of matter we speak 

* On this is founded the use of the H^drostatical Ba- 
lance* See the Author's Histor v of Condensation and Ra- 
ri&ction* 
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0(9 contained in bodies, may, by comparison, be 
brought to calculation ; and the exact, or near- 
ly exact, proportion determined. Thus, for ex- 
ample, we should not greatly differ from the 
truth to say, that a given bulk of gold contained 
about two-and-twenty times as much matter as 
an equal bulk of spirit of wine ; or that a bulk 
of spirit of wine, equal to the bulk of gold, must 
possess . about two-and-twenty times as much 
space as the gold *. 

But the density of matter, and the proportions 
thereof, are made sensible by weight, for weight 
corresponds to quantity of matter, with regard 
to the tangible parts of bodies ; but spirit, and 
its quantity of matter, is not cognizable by the 
balance, because it rather diminishes than in- 
creases weight. And, with this view, we have 
made a table, to shew the specific gravities, or 
weights and bulks, of all the metals, the princi- 
pal stones, woods, liquors, oils, and many other 
bodies, as well natural as artificial. And such 
a table we judge to be of infinite use, as well to 
procure the light of information, as to.serve for 
a rule in practice, and again to discover many 
particulars, that would have been absolutely un- 
expected. 



« See the Author's Table of the Specific GraTities of B<>< 
dies. 
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It is no small advantage of this table to de- 
monstrate, that all the variety found in the nu- 
merous tangible bodies known to us, (which* are 
compact, and neither spongy, hollow, nor in 
great part filled with air) exceeds not the pro- 
portion of twenty-two to one*. So finite a 
thing is nature, at least that part thereof whose 
use princijially regards ourselves f. 

We also thought it worth trying to discover 
the proportions of untangible, or pneumatic bo- 
dies, with respect to such as are tangible, for 
which purpose we took an ounce vial, chusing it 
small that the following evaporation might be 
performed with the less heat. This vial we 
filled almost to the neck, with such spirit of 
wine as we observed by the table mentioned 
above, to be specifically lighter, or to contun 
less matter under the same dimension, than all 
other tangible bodies that are close and com- 
pact. Then we exactly marked down the 
weight of the spirit, and the vial together. After 
this, we took a bladder, containing about a 
quart, and squeezed all the air out, as near as 
possible, till the sides of the bladder collapsed, 

* Suppose the difference in specific gravity between gold 
and spirit of wine, 
t Vi£. The tangible part. 
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ftod became contiguous, having first gently oiled 
it, to reader it the closer or tighter, by filling up 
the pores, if there were any. This bladder we 
strongly tied with a wax thread about the neck 
of the vial, putting the mouth of tlie vial into the 
neck of the bladder, then setting the vial upon 
a chafing-dish of warm embers, the vapour of 
the spirit, dilated by the heat, and thus render- 
ed pneumatical, gradually distended or swelled 
out the bladder every way, like a sail. Then we 
Immediately removed the glass from the fire, and 
placed it upon a carpet, to prevent it^ breaking 
by the cold, and now we directly made a hole in 
the upper part of the bladder, lest the vapour, as 
the heatfliminished, should fall back, or con- 
dense into liquor, and disturb the calculation. 
Then taking away the bladder, we weighed the 
remaining spirit of wine, and thence computed 
bow much was wasted in vapour ; and, by com- 
parison, calculating how much space the body 
possessed in the form of spirit of wine in the vial; 
and again, how much it possessed when render- 
ed pneumatical in the bladder, it plainly appear- 
ed, ' that the body, so converted and changed, 
acquired a degree of extension a hundred times 
greater than it had before. 

In like manner, let the nature sought be heat 
or cold, so weak in degree as to be imperceptible. 
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These are brought to the sense by means of a 
weather-glass, such as we have above describ^^^ 
wherem heat expands, and cold contracts the 
air. Neither is this expansion and contraction 
of the air perceptible by sight; but the air, 
when expanded, depresses water, and when con- 
tracted, raises it up ; and thus alone it is that 
the thing becomes visible and sensible, and not 
otherwise. 

In like manner, let the subject of enquiry be 
the mixture of bodies, to determine what they 
contain that is aqueous, oleaginous, spirituous, 
saline, earthy, &c. or, in particular, how much 
butter is contained in milk, how much curd, 
how much whey, &c. All these things are re- 
duced and brought down to the senses by arti- 
ficial and skilful preparations, exhibited in the 
form of tangible bodies f* But the nature of tlie 
spirit in them, though not immediately perceiv- 
ed, is discovered by the various motions and en- 
deavours of tangible bodies, in the act and pro- 
cess of their separation, as also by the acrimony, 
corrosiveness, different colours, smells and 
tastes of the same bodies after separation. 

And, with regard hereto, men have bestowed 
great pains upon distillations, and artificial se- 



t As in all those called Chemical Analyses, or Resolutions. 
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parationsy but not with much better success than 
in the other expeiiments hitherto practised, as 
having proceeded altogether by feeling out their 
way in blind roads, or with more labour 
than understanding ; and, what is worse, with- 
out imitating, copying, or rivalling nature, but 
by their violent heats, and overpowerful opera- 
tions, destroying all the subtilty of structure, in 
which the secret virtues and relations of things 
are principally seated*. 

Nor have men, as we elsewhere observed f^ 
hitherto taken notice with regard to this kind of 
separations, that numerous qualities, in the tor- 
turing of bodies, as well by fire as otherwise, 
proceed from the fire itself, and the matters em- 
ployed in the separation, which qualities were 
not before in the composition ; whence strange 
fallacies have arisen. Thus all the vapour which 
water emits by fire, is not the vapour, or air, 
before existing in the body of the water, but in 
great measure produced by the dilatation of the 
water, through the interposition of the heat of 
the fire. 



^ Hence there are few genuine separationfl to be found in 
the common chenustry, even as practised by the best 
hands. See the Syha Sylvarum, under the article Gold> &c. 

t See above Part XL Aph. 7. and the Sifka SylwrwH. 
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So likewise, in general, all exquisite trials and 
examinations of bodies, whether natural or arti* 
£cial, made to distinguish the genuine from the 
adulterate, and the better from the worse, ^ould 
be referred to this head, as these also make what 
is insensible to appear sensible, and therefore 
ato, with great care, to be collected from all 
quarters*. 

As to the fifth way of concealment from the 
tenses, it b manifest that the action of sense is 
performed ih motibn, and motion in time, 
whence, if the motion of any body be either so 
slow, or.sq swift, as not to be proportioned to 
the moments wherein the act of sensation is per- 
formed, the object will not be perceived, as we 
find in the motion of the hand of| a clock, and 
the motion of a bullet discharged from a gun. 

But the motion which is not perceived through 
its slowness^ is easily and commonly; reduced to 
sense, by the result or amount of the motion ; 
but thatvwhich is imperceptible through its velo- 
city^ is not hitherto well measured, yet the en* 
quiry of nature demands that this should be done 
in some cases f. 

* See Mr. Bojle's Medicina Hy drustatiea ; and the Be 
Atigmentii SeieniiurHm* ' 

t Thus the motion of 8oiuid^ and even of light, which 
•eems the swiftest motion of all^ ii now reduced to calcidap 
tion. See the Author's History of Sounds, in the Sjfhti Syf- 

TOL; XI. H 
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In ike sixth casey wh^re the sense is faihllerkd 
by the too great power -of the bbject, rednctiGir 
is made either, 1. by removing the object farV. 
ther from the oi^an of sense ; or, ^ taking Off., 
from its force by the interposition -of such a mer 
dium as may weaken^ but not annihilate it; or,: 
S. by admitting and receiving the reflexion o£ 
the object, where the direct force of it is toa 
strong, as by receiviijg the reflexion of the sun 
in a bason of water. . 

. The seventh case of concealment from the 
senses, (viz. that wherein, the sense is so full 
charged with tlie object, as to leateno room for 
the admission of a new one) is almost wholty 
confined to the ^ense of smelling; and odours^ 
and dpes not considerably regard the subject in 
hand. So that thus much may >suffice • for the ' 
business of reducing insensible things to 9uch> as 
are sensible. . ■ ^ *, ' '*. 

Sometimes also reduction is made,^ not to the 
sense of man, buttotiijesense of other t:reature6^ ' 
whose sensations, in j some particulars, exceed 
those of men, as the sensation of a houpd, in 
some kinds of smell, and the sensations of a cat, 
an owl, &c. which see thinga in the ni^t by the 
latent light of the. air, wMoh is. not externally 



varum', and Sir Isaac Newton's l Optics, and Frinoipia^ 
pasiim% ? v. . . . 
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iUt^mn^^,, .^or T^l^np has. justly ^bsorveil 
tfaat tberq ii^^^certain origioal ,light iif the air it- 
self tboQgb.sm.4ll^£Mnt> and gienerally uxuservice-. 
able» witti.T^gard .tp the eyes of . men^ and maioj. 
i^er creatiires ;. because, the luiimals to whose . 
a^nse ^is light is proportioned qan see by nig|itp. 
which it is not so probable tbeyi; should do withr, 
out lig^t, oriby an internal Ir^t of thisir own^.. , 

It must h^re be .obseryed, that we treat onl; 
of the failures and insuflici^icies of the sens^). 
and the remedies thereofr; for.thif deceptions of 
the senses should be referred tjo the particular 
enquiries of, sense > and sensibility t, exceptingr 
only that grand fallacy jof the senses, in making 
the measure and rule of things correspond, to 
man, and not to the universe^ ^hich is an error 
that cannot be corrected, but by reason and 
universal philosopjiy J. 

41.; Amo^g our prerogative instancesi we as- 
sign th6 eighteenth place to jourpeying instances, 
which we alfso ter^ instances of the road, and 
sometimes jointe^ insta^nces; ;that is, such as 
indic^e the motions ofruaturc;, gradually con- 
tinue^ or connected. But the instances of 

* See the Anthor's Table of Enquiry for the Histoiy of 
light and Splendor. 1 ' .•': 

■ *t S^ De 4ugmmt» SeUMtiai -, and the Sylva Sylvarum. 
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this kind rather escape the observation than tlie 
aense. And> indeed the negligence of men is 
here surprizing) for they contemplate nature 
only by fits and starts, or periodically; and 
then too it is after bodies are complete and 
finished, and not in their process, or whilst the 
operation is in hand. But if any man desired to 
consider and examine the contrivances and in- 
dustry of a certain artificer, he would not be 
content to view jonly the rude materials of the 
workman, and then imitiediately the finished 
work, but covet to be present whilst the artist 
prosecutes his labour, and exercises his skill. 
And the like course should be taken in the vorks 
of nature. 

For. example; if any one would enquire into 
the vegetation of plants, he should have an eye 
from the first sowing of the seed, and examine it 
almost every day, by taking or plucking up a 
seed after it had remained for one, two, or three 
days in the ground ; to observe with diligence, 
(1.) when, and in what manner, the seed be* 
gins to swell,, grow plump, and be filled, or be- 
come turgid, as it were, with spirit , (2.) Next, 
how it bursts the skin, and strikes its fibres with 
some tendency upwards, unless the -earth be 
very stubborn: (3.) How it shoots its fibres, in 
part, to constitute roots downwards ; in part, 
to form stems upwards; and sometimes creep- 
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ing sideways, if it there find the earth uiw9 
open, pervious, and yielding, with many fiar« 
ticulars of the same kind *. 

And the like should be done as to eg^ during 
their hfttching, where the whole process of vi^i* 
fication, and organization might be easily view- 
ed; and what becomes of the yolk, what of 
the white t, &c. Understand the same of crea- 
tures bred from putrefaction; for as to perfect^ 
terrestrial animals, it is somewhat inhumane to 
enquire into them, by cutting the foetus out of 
the uterus, unless when opportunity offers by 
death, abortions, the fortune of the chace, &c. 
A watch, therefore, is by all means to be kept 
upon nature, as she is better discovered by 
night than by dayt, for these contemplations 
and enquiries may be called nocturnal, by rea- 
son of the smallness, or durability, or sloif-bum- 
iag of the watch-light here set up* ' 

The same is also to be attempted in inani- 
mate bodies; and this we have endeavoured af- 



* See Dr. GreVt Ajiatomj of Plants, u also that of Mal- 
pigbi, and MTeral Pieces to- die same purpose in die ^ilo« 
•opUcal Transactions, French Memotrs, &c. ' 

t See Harvey, Highraore^ Malpighij &c. upon this sab- 

t Vis. Where she is removed from human sight, as she is 
ia these, grand Works, the Formation of Vegetables* Ani- 
mals, and Minerals. 
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ter-by observing ibe ways ' wfiemi:kliquoh9-&il^ftr 
theii£selve6 by^^re 5 4ot Water op(eni»one 'Way*^ 
wine anotber, vinegar another, Verjoitc A^^ 
flier ; and milkj oil, &c. Witli a still g^tetfer dif- 
ference ; as mdyeasily be'^erceiv6d by^boiKtig 
them over a soft" fire, in ft glass vessel V - -feut' 
these things are Here todChedhghtiy;* th€fT)lacfer 
for treating tiiem more exafcdy and fuUJ^ "being 
when we come to enquire into thie' latent procfeatf 
of things t ; for it must be all alon^- ' iijmfei-'' 
bered, that- we do Hot, at-presehtj tre&t'thihga^ 
l&emselves, but barefy produce exiamples. ' ^* 
• 42. In the nineteenth place come supplemen- 
tal instances, di^ ihistati<:e(f of substittrtidh^'whiclb 
we aho call instances of refoge ; 'that is, such' 
as i^ord information where- the^^nse»perfe^4!ly 
fail us, so thatwehaVe yecbuiise^to tlekh-whdiS 
the proper instances cann6t.be had. Ttiis stib-^ 
stitution is procured two ways^ Viz.' either -by 

c4)proximation, or by analogy.- :. ...'.'^ 

For example $ there is lio medium found, that 
can possibly exx^lude the operation of .the loedr 
stone in moving iron; not gold; not silver, stone, 
glass, wood, water,! oil, cloth^.£Ur> fiame^&c, 



** See this subject prosecuted in the Author's History- of 
Condensation and Rarifaction. 

t See the Author^s History of Condensation and Barifac^ 
tion throughout. 
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yetf byap exact- scratifiy^ $ome medium may 
jJerhafM} be found to. deaden this virtue more 
tban ai^y other medium^ comparatively and iiai 
some degree, j 

t Thu8,fiuppo8<3 the loadstone would not attract 
ir^n somueh'throughgold of^a certain thickne3S9 
as through the same space of air; or not so 
much through, ignited silver, as through the 
same :¥^hen cold, ,6pc. For we have not made 
^e triak, but it is, efficient to propose them 
by way of example *w j 

In like manner^ there Js no body found here 
upoa the earth but what is -susceptible of heat, 
when applied to the fire ; yf t air receives heat 
much^opQer.jthan. a s^one* And such is the 
sn^bstiiiition made, in I^jb .vk^ay of degree or ap- 
^oximation.- /»: 

i The ^ubs^titujioa by apsdogy is useful, but less 
oertain^. and therefore tQ beipractised with judg- 
Qient^ This: is performed, {{when an insensible 
thing is brought down to the sense ; not by tlie 
sensible.operatipn^ oX the ipsensible body itself, 
but by considering^odne Other sensible body of 
kin-thereto* — . - i i 

, For example;} I if th^.-subject of enquiry were 
the mixtuirejof spirit^^ which are invisible sub-r 
stances, we are here to observe, that tliere seems 

* See below, Aph. 43. 
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to be a certaiti affinity between bodies, and the 
matter that feeds or nourishes them. Thus oil 
and fat bodies seems to be the food of flame ; and 
water and aqueous bodies, the food of air ; for 
flames multiply themselves upon the exhalations 
of oil ; and air upon the , vapour of water. In 
this enquiry, therefore, we may consider the mix* 
ture of water and oil, which is manifest to tlie 
sense, though the mixture of air and flame is 
not perceptible. Now, oil and water are very 
imperfectly mixed together by composition, or 
agitation ; but more curiously and elaborately in 
plants, blood, and the parts of animals, and| 
therefore, something of the like kind may hap- 
pen as to the mixture of flame and air in un- 
tangible bodies. For, though flame and air do 
not well incorporate by simple motion, yet they 
seem to ihix in the spirits of plants and ani- 
mals; the rather, because all animal spirits prey 
upon both kinds of moisture, viz. the aqueous, 
the unctuous, as its aliment*". 

In like manner, if the subject of enquiry be 
not the perfect mixture of pneumatical or un- 
tangible bodies, but only their composition; viz« 
whether they will easily mix among themselves ; 
or rather, suppose, for example, certain winds, 

* See the Axioms at the close of the History of Life add 
Beath. See abu Mr. Boyle's Eiperiaients to this purpose. 
Abridgm. Vol. IT. p. 469. 
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w exhalations, or other pneumatical bodies, 
which mix not with common air, hat only lodge 
and float therein, under the form of globules and 
drops, as being rather broke and ground by the 
air, than received into and incorporated with it, 
Kow this cannot be perceived by the sense, 
either in common air, or other pneumatical bo* 
dies, by reason of their subtiity or fineness; but 
a certain image or representation may be had of 
-die thing, with regard to its possibility, in tani> 
gible fluids; such as quicksilver, oil, water*, 
and even in air itself, wheii it is broke and dis- 
sipated, or rises in small particles or bubbles 
through water; and again, an image of it may 
be had in the grosser fumes f ; and lastly, in 
dust raised and floating in the air : in all which 
cases there is no incorporation made. And this 
representation is not &ulty, provided it be first 
carefully examined, whether among pneumati- 
cal bodies there may be such an heterogeneity as 
is found among liquors ; for in case there is, then 
these representations by analogy may be com- 
modiously substituted J. 



* Theae being heterogencoai fluids, and not mixing to- 
gether upon ihfiking. 

t Which do not incorporate with the air. 

t See Mr. Boyle upon the different sarfaces of fluids in 
contact. Abridfm. Vol. T. p. 316^-318. and 3S8-^96. 
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' And thou^y : as ^e^ before • observed^ iofor-* 
QilUdii is totb6 derived from tb^se:suppl^n0.iii^ 
ioistajices, byj way of refuge or recourse, ^rh^n 
proper instances are wanting; yet <we would 
bayeJt under3tQod)< that they are also of great 
use, .even .when the pjoperinstaoces^are procu4 
rable ; particularly in strengthening, the infbr-* 
matipn, with, the assistance of tbose. But the 
lime for treating of these instances more exactly 
is when we come, by the law of order, to tlie 
belps of iilduction *• ' ^ 

.A3. In the twetitieth' place come lancing in- 
stances, which we also, for a diflferent reason, 
qallr by the name of vellicating instances. We 
ijall. them vellicating .instances, because they, 
twitch the understanding; and lancing instanbes,' 
becatise they cut o"r lance through nature ;,whence 
we also call thein democritical instances f ; that 
is^. such as remind the undei-stahdingof the ad* 
mirabie and exquisite subtilty ..of .nature, so 'a& 
to ejtpite ^nd-awalsen it to attention, observa-^ 
tion, arid, proper enquiry. : > ": 

For example ; the follojwingare lanciilg Qr.-vel- 
Heating instances^ (1^) That so small a drop of 
ink in a pen should be drawn out into so many 

II. h i. Il l II t ill ■ ' i ' .1 . 1 . L . i - '■ — r-- 

• A part of the Novum Organum that is wanting. See 
above. Part IT. Aph. 21. 

t Alluding to the Atoms of Democritus. See the Au- 
thor's £isay upon the Corpuscular Philosophy. 



107 

letters or lineSy. as we. find it; (^.X.tbftt niter* 
^t u|K)&< its external «urfaoe.» shobld be drawn 
to 8ucb a vast length of gilded wire* ;> (3.) that 
8p Tery smaU.a worin as that.fbund in. the skin, 
should have a spirit, and a peculiar structure and 
organisation of different parts ; . (4.)' that a little, 
s^roa should tinge a whole hogshead of water f ; 
(5*) that a.Httle civet or musk Should fill a large^ 
chamber with its odour; (6.) that such a. great 
cloud of smoke should be raised, frmn a little in* 
cense; '(7.) that the exact differences of sounds 
should' be every way conveyed through the air, 
and even through the holes uid pores of .'wood 
and Water, (thou^much weakened, indeed, in 
the passage j) andi be reflected with great dis* 
tinctnessand velocity; (8.) that li^t and co« 
k>ur should: so suddenly pass through such a bulk 
^ of sohd matter, as glass,- or of <a fluid, as water ; 
yet so as at the same time to coiQvey:a great and 
exquisite variety, of. images,, even though the 
light suffers re&adtion and reflation; (9.) that 
the. loadstone should operate through all kinds 
of bodies, even the most compact and solid; 
and f what ii still more wonderful ; ( 10^^) that 
in all tihese cases the action of one thing does not 
greatly hinder the action of another, in a neu- 



. « ^e Mr. Boyle upon Effluvia, Abridgm. Vol L p. 485. 
t See Mr. Boyle upon Effluvia, &c. Vol. L p. 397, 438. 
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fnd or indifferent medium^ such as the air is* 
That namberiess imag^ of visible objects are 
carried through the air ; numberless percussions 
of articulate voices; numberless specific odiours, 
as those of violets, roses, &c. even cold, heat, 
and maghetical virtues, all pass through the air 
at once, without obstructing one another, as if 
each pf them had its own separate way or pa»* 
sage, so as to prevent impinging against, meet* 
ing with, or obstructing one another* 

To these lancing instances may be advanta- 
geously subjoined those we term tiie limiting in- 
stances, with regard to this lancing; as for ex- 
ample, in the cases just mentioned, that (1.) one 
action does not disturb or hinder another of a 
different kind, thougli two of the same kind damp 
or extinguish each other; that (2.) the light of the 
sun extingui^ies or over powers the light of the 
glow-worm ; that (3.) the report of a cannon 
drowns the voice }» that (4.) a stronger odour 
overpowers one that is more delicate ; that (5.) 
a stronger heat prevails over one that is more 
gentle ; and, (6.) that an iron plate put between 
the loadstone and a needle hinders the magnetic 
virtue* But the proper place of treating these 
instances also, is under the helps of induction *• 



* A put not enterfd upon by the Author. 8«e ftbors^ 
Aph. 91. mad AS. 



103 

- And to much for the instances of help to the 
BenseSy which are of capital use in the husinen 
of information, for information begins with the 
sense*. But the whole aifair terminates in 
practice and works, which are the end ; as infor- 
mation is the beginning f. And, therefore, the 
instances of principal use in practice are next 
to follow. 

44. The instances of principal use in practice 
are of two kinds, and seven in number ; all which 
we call by the general name of practical instances. 
Now practice has two inconveniences or defects; 
and so many general kinds of prerogative in- 
stances t. JPor practice either fails or overbur- 
dens. Practice fails principally from a wrong de- 
termination and measure of the powers and ac- 
tions of bodies ; especially after a diligent en- 
quiry into the subject. But the powers and ac- 
tions of bodies are circumscribed and measured, 
either (1.) by space of place§ ; (2.) by moments 
of time II ; (3.) by the correspondence or pro- 
portion of quantity If ; or, (4.) by thepredomi- 
hancy of virtue*^ : and unless these four things 

« See above, Aph. 38. t See Part 11. Aph. 1. 

i Vis. Two, corresponding to the two kinds of defects of 
, practice ; four defects of the first kind ar^ ennmerated in 
tiiis paragraph, and three of the second in the next. 
> $ See below, Aph. 45. H See below, Aph. 46. 

f See belcwf, Aph. 47. •• See below, Aph. 48. 
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are veil -a^d diligently! weighed^ the scieHcet in- 
deed may, peijiftpp, be beasUtifbl iuJabow ^d apr 
pearaiicey but th^y will .remain" unfruitful, or bari- 
ren of wpr^s. -And tbe^fPur insta^pes, witb re*- 
gard to these four particular^, we call, in gene*-^ 
ral, mathesEiaJic&l iostances^ or. instanices of menh 
^suration*. . .,. • — - ; .i 

Practice proves burdensome either (1;) from 
the admixture of; U8de9s thing8t;>J[^.)^i^<)^ & 
multiplicHy of.instramentst; or, (3.) from the 
bulk of the matlier, land bodies required, in certain 
works §. Those instances, therefore, ought tb 
be highly esteemed, which eitlier (^.) direct and 
determine practice tb such thmgs' as chiefly rer 
gard the. benefit and advantage of mankibd ; or, 
(!2.)» retrench the number j of instruments re- 
quired ; Or, (3,) save and lessen the materials 
to be employed. 

. And the three instances corresponding^to these 
three particulars or requisites, we call by^the sin* 
gle name, of propitious or benevolent instances f|. 
We shall speak of these seven instances sepa- 
rately; and with theim conclude this section of 
the doctrine of prerogative instances. 

45. In the twenty-first place, therefore, among 



* Which tee below, Apk. 45—48. 

t See belowj Apk. 49. p See below, Aph. S(h 

§ :See below Aph. 51. ' I See ApL 49— 5ll 



pi^^DQgOttiye instances^ come ifii^tances of the stafl^ 
or imeaaunng-itKiy which leealsoxall pedmeathig 
oriteminaUag in&ta&ces; for the forces end mo** 
tiOps of: tiiings operate and exert thenoelTes: in 
cerji;aiix spaces, that are not indefimtaor. forfaiU 
tQi%8, iM^t determinate iand finite:; and !tbe due 
pbservanc^e and marking of these spaces in* every 
ni^ture.apught, is of great importance -to prAc-? 
ticei not. Only in |>reventing us from bdng. de- 
ceived hy it, but also in enlarging and rendering 
it mor^ extensive ajdd j)oweilul; for it is some^ 
tames possible tjoextfond virtues and powers, and, 
as > it wei:e> bring distances aearer^ as^we see in 
telescopes. . .„. .^ ^ ! 

The^ are also inaay yirtuea that operate and 
extend .theii:. force. o^Jy by manifest contact; as 
u^ Ihep^rcussipn of bodies, vhere one body dOes 
^oX mqye another^ upless the impelling body 
touches ibe body impelled. So, likewise, exter- 
nal remedies, as unguents and plaist^s, exert 
not their virtues without touching the body, 
^nd, lastFy^ the ofapects of the ^te apd touch 
c^o not strike or effect, if not coptigi^ous to the 
respective organs. 

There are also other virtues, which operate at 
a small distai^ce, very few where9f iiave been Jbi- 
therto obseryed, whilst there are more of them 
than men suspect. ^Thus, to give obvious^ ex* 
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amplesy amber and jet attract straws, and odier 
Kght bodies. Bubbles of water, af^roaching 
each other, run together. Some purgative me- 
dicineadraw the humour downwards, and the 
like. But that magnetic virtue whereby iron 
and tlie loadstone, or loadstones themselves, 
meet each other, operates only in a certain little 
q>here of activity, t^ut if there be any magnetic 
virtue flowing from the inner parts of the earth» 
to the needle, in respect of its verticity, the ope- 
ration is performed at a great distance. 

Again, if there be any magnetic virtue, which 
operates by consent, between the globe of the 
earth, and ponderous bodies; or between the 
globe of the moon and the waters of the sea, 
which seems highly probable from the spring 
tides; or between the sphere of the fixed stars 
and the planets, so as to attract the planets to 
their apogees, all these must operate at very 
great distances. 

There are also found certain communications 
of flame, to considerable distances, in certain 
materials, as they relate, in particular, of the 
Naphtha of Babylon. Heat likewise insinuates ' 
' itself to great distances, and so does cold, inso- 
much that the huge masses of ice broke off, and 
floating in the north sea, and theiice coming into 
the Atlantic Ocean, strike a coldness many 
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leagues off, perceptible to the inhabitants about 
Canada*. 

OdourSy likewise, though these seem always 
attended with a corporeal emission of the odori- 
ferous substance, operate at considerable dis- 
tances, as appears to such as sail along the coasts 
of Florida, or some parts of Spain, where there 
are whole groves or woods of lemons, oranges^ 
and the like odoriferous trees; or thickets of 
ro^emaiy, marjoram, &c,t And lastly, sounds, 
but particularly the rays of light, operate to pro- 
digious distances}. 

But all these virtues, whether they operate to 
small or large distances, certainly operate to 
finite ones, and such as are known to nature, so 
that there are certain fixed bounds which they 
cannot exceed, and that in proportion either, 
1. to the bulk and quantity of the bodies ; or, 2» 
to the strength or weakness of the virtues ; or, 
3. to the suitableness or unsuitableness of the 
noiedium, all which ought to be carefully observ- 
ed, and brought to computation §. And again, 
the measures of those called violent motions, or 

* S«d Mr. Boyle's Hirtory of Cold. 

t See Mr. Boyle of Effluvia. 

t See Mr. Boyle, Dr. Hook, Sir Isaac Newton, the Phi- 
losophical Transactions, French Memoirs, &c. 

i Here we may observe the proper use of calcuiatjon, or 
mathematics, in physics. 

VOL. II. I 
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the motions of projectiles, as bullets from guns^ 
the motions of carriages. Sec. ought to be ob- 
served and determined, for these also have ma-' 
nifestly their fixed limits. 

There are, likewise, certain motions and vir- 
tues, contrary to those that operate by contact, 
and not at ia distance, as acting at a distance, 
and not by contact; and again, others that 
operate weaker at a small distance, aind stronger 
at a greater. Thus vision is not well performed 
in contact, but requires a certain medium, and a 
certain distance, to be perfect ; though I have 
been assured, by a person of veracity, who was 
couched for cataracts in his eyes, (which is an 
operation performed by means of a small silver 
needle, thrust between the first coat of the eye, 
to remove and force away tlie film of tlie cata- 
ract into the comer of the eye) that he clearly 
saw the needle moving over the pupilla, or sight 
of the eye *. 

But allowing this, it is manifest that larger ol>> 
jects cannot be well or distinctly seen, except in 
the vertex of a cone, made by the converging of 
the rays from some distance. Thus old men see 
better when the object is removed a little farther 
off, than when it is near. And it is certain, that 



• See Sir Isaac Newton's Optics^ particalarly the queries 
at the end thereoil 
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ifi projectiles, the percussion is not so strong at 
too small a distance, as it is soon after, or at the 
due distance. ' The measures, therefore, of these 
things, and others of the like kind, are to be set 
down, to determine their motion in point of dis- 
tance. 

We must not omit another kind of local mea- 
sure of motions, which regards not progressive, 
but spherical motion ; that is, the expansion of 
bodies into a larger sphere, or their contraction 
into a less. For we should enquire, among the 
measures of motion, what degree of compression 
or extension bodies, according to their nature, 
may easily and readily suffer, and at what point 
they begin to resist, and at length will sustain no 
more. Thus when a blown bladder is compres- 
sed, the air sustains some degree of compressure, 
but if the compressure be too great, the air en- 
during it no longer, bursts the bladder, and frees 
itself. 

But to make a moi^ exact experiment to this 
purpose, we took a small, light, and thin metal- 
line bell, and plunged it into a bason of water, so 
that it carried down along with it the air contain- 
ed in its cavity, to the bottom of the vessel, where 
we had first placed a little ball, which the cavity 
of the bell was to fall upon. When this ball was 
little in proportion to the cavity of the bell, the 
air shrunk itself into a less compass, without 



escapiDg ; but if the ball was so lai^ge, that the 
air could not freely yield, the air would then, as 
being impatient of a greater pressure, raise up 
the bell, on one side, and ascend in bubbles*. 

Again, to try what degree of extension air is 
capable of, we took a glass egg, with a small oii- 
fice at one end thereof, and by strong suction 
drew out the air, then immediately stopping the 
orifice with the finger, we plunged the ^ass in 
water, where the £nger being removed, the air 
that was stretched and dilated by the suctioti, 
now endeavouring to contract itself, (so that if 
the glass had not been plunged in water, it would 
have drawn in the external air with a hissing 
ndise) it drew in sudi a quantity of water as suf- 
ficed to recover the remaining air to its former 
bulk or dimension f. 

And it is certain, that pneumattcal, or ra^e 
bodies,' such as die air, will suffer a remarkable 
contraction ; but that tangible bodies, such as 
water, suffer compression with much greater dif- 
ficulty, and in a less degree. What this degree 
might be, we attempted to djscover by the fi>l- 
lowmg experiment. 

* The design was here, to estimate th^ force wfaecevith 
air resists its own condensation, or endeavour to escape. 
See Mr. Boyle's Pneamatical Experiments, particularly 
Abridgm. Vol. H. p. 670—672. 

t See Mr. Boyle's Works, Abridgm. Vol. II. p. 414. 
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. We cauBed a hollow and strong ^obe of lead 
to be formed, capable of containing two wine 
pints, and having made a hole therein, we filled 
the globe with water, then soldered up the ori- 
fice with lead, and now beat the sides of the 
globe flat out with a large hammer ; whence the 
water was of necessity contracted, because a 
sphere is the figure of largest capacity. And 
when hammering was of no farther service in 
making the water shrink, we put the lead vessel 
into a press, and squeezed it, till at length the 
water forced itself through tha solid lead, find 
at(X)d upon its surface like a dew. We after- 
wards computed into how much less space the 
water was driven by this violent pressure*. 

But solid, dry, or more compact bodies, as 
stones, wood, and metals, sustain a much less, 
and almost imperceptible compression and ex- 
tension, and either release themselves by break- 
ing, moving, squeezing out, or other evasions, as 
appears in the bending of wood or metal, in 
apring clocks or watches, in projectiles, ham- 
mering, and numerous other motions. 

But all these particulars, together with their 
measures, are to be discovered and set down, in 



* See the Experiments of the Academic del Cimcnio ; and' 
Mr. Boole's Works, Abridgm, Vol. I. p. 628, 629, Vol. IL 
p. 290, 666, 703, ^c. 
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the enqbiry into nature, either in the way of cer- 
tain calculation, estimation, or comparison, as 
the case will admit 

46. In the twenty-second place) among our 
prerogative instances come instances of the 
course, or stage, which we also sometimes call 
hydrometrical instances*, deriving the term from 
the hour-glasses of the ancients, wherein they 
used water instead of sand. These instances 
measure nature by moments of timef, as the 
instances of tlie stafFt measure them by degrees 
of space. For all motions, or natural actions, 
are performed in time ; one indeed swifter, and 
another slower, but all in certain moments well 
known to nature. Even those actions which 
seem suddenly performed, or in the twinkling of 
an eye, as we phrase it, are yet found to differ in 
time, as to more or less. 

And, first, we see that the revolutions or re- 
turns of the celestial bodies are performed in cer- 
tain times or periods, so likewise is the flux and 
reflux of the sea. The descent of heavy bodies 
towards the earth, and the ascent of light bodies 
towards the heavens, is performed in certain mo- 
ments, according to the nature of the body, and 



• As if it were instances of the time-keeper^ or hoar- 
glass 

f See above, Aph. 44. ^ Sfie tJoove, Apk, 45. 
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^e medium it moves in. The motions of a ship, 
in sailing ; of a horse, or other creature, in run- 
ning ; of a projectile, in flying, ^c. are all, in 
like manner, performed in certain times, mea- 
surable in the amount or result. And, with re- 
gard to heat, we see that boys, in the winter, will 
wash their hands in the flame of a common Are, 
without burning themselves ; and, in the way of 
sport, others will, by a nimble and equable mo- 
tion, turn glasses of wine, or water, upside down, 
and recover them again, without spilling ; and 
there are many particulars of the same kind. 

So likewise som^ compressions, dilatations, 
and eruptions, or explosions of bodies, happen 
swifter, and others slower, according to the na-* 
ture of the body and the motion, but they hap* 
pen in certain moments of time. Thus, in the 
joint explosion of several large cannons, which 
may be heard sometimes to the distance of thir- 
ty miles, the report is first audible to those near 
the place, where the discharge is made, and after* 
wards to those who are farther ofi**. 

And in vision, where the action is exceeding 
swift, it is plain that certain moments of time are 
required to its performance, as is plain from 
hence, that bodies are rendered invisible through 

* See Mr. Whiston's second edition of his Essay apon the 
Longitude; and Dr. Derham's Paper vpon the Motion of 
Sounds, in tlie Philosophical Transactions, No. S13. 
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too great a velocity lDf motion, as in the dk^ 
charge of a bullet from a gun, where the ball 
flies too swift to have its impression received by 
tiie eye. 

• And, upon comparing this with the like cases, 
we have sometimes entertained a strange suspi- 
cion, viz. whether the stars of a clear sky b^'seen 
by us at the precise time they really exist, or ra- 
ther somewhat later; and whether there be not, 
with regard to the sight of the heavens, a trae 
and apparent time, as well as a true place, and 
apparent place, which is observed by the astro- 
nomers in the parallaxes. For it seems incre- 
dible that the rays of the celestial bodies should 
instantly travel such an immense distance to the 
sight, and not rather take up some considerable 
time in the journey*. 

But this suspicion, as to any great interval be- 
twixt the real and apparent time, afterwards va- 
nished, upon considering that infinite loss and 
diminution of quantity, as to sight, between the 
real body of a star, and the apparent object, 
which difference is caused by the distance ; and, 
at the same time, considering to what a distance 
cH)jects that are barely white may, of a sudden, 

* See this time computed by M, Huygeru de la Lumiere, 
p. 8 aod 9. See also Sir Isaac Newtoa upon the subject ; 
and compare them both with the Papers of M. Maraldi la 
the French Memoirs^ Ann. V07, 
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be seen here belpw, amounting to feixty Iniles at 
the least '^ ; for there is no question but thati the 
light of die celestial bodies has not only the vivid 
strength of whiteness, hut also vastly exceeds 
the light of flamey as we find flame here in power 
and strength of radiancy. Nay, that immense 
velocity wherewith gross matter moves, in the 
diurnal rotation, renders this wonderfully swift 
motion of the rays of light, from the fixed stars, 
more probahle. But what has the greatest 
weight with me, is this, that if there should here 
foe any considerable space of time between rea* 
lity and sight, or the existence of the object, and 
its being seen, it must then happen^ that the 
sight would be frequently intercepted and con- 
founded by clouds arising in the mean time» or 
by the like disturbances in the medium. And 
tibus much for the simple mensuration of time. 

The measure of motions and actions is not, 
however, to be sought only simply, but much ra- 
ther comparatively, this being a thing of excel- 
lent use, and having regard to very many parti- 
culars. We find, that the flash of a great gun is 
seen before the sound is heard, although it is cer- 
tain that the buUet must strike the air before the 
flame, which was behind it, could get out ; and 
that this must happen from a greater velocity in 

* 'See again^ Mr. Wbiston's Essay upon the JLongitnde. 



122 

the motion of light, than in the motion of soiincf. * 
We jind also, that visible objects are sooner re-" 
ceived than let go by the sight, whence it is that 
die strings of a musical instrument, struck with 
Ihe finger, appear double, or treble, in the vi- 
bration, viz. because a new object is received be- 
fore the other is discharged ; and for the same 
reason, rings twirling upon an axis seem spheres; 
and a lighted flambeau, carried hastily by night, 
appears tailed, )ike a comet. 

And, from this foundation of the inequality of 
motion in point of velocity, Galilaeo imagined 
the cause of the flux and reflux of the sea to be 
from the earth's revolving with a greater velo- 
city than the waters; whence the waters ga- 
thering into a heap upwards, afterwards sunk 
down by degrees, as we see in a vessel of water 
briskly revolved. But this solution he invented 
barely upon supposition, and not upon pi oof, of 
the earth's motion, and also without being well 
informed of the sexhprary motion of the sea. 

But we have an eminent example of the com- 
parative measure of motion, and at the same 
time of its remarkable use in the business of pow- 
der-mines, wherein vast masses of earth, piles of 
buildings, &c. are overturned, and tossed into 
the air with a small quantity of gunpowder. 
The cause whereof is doubtless this, that the mo- 
tion of dilatation in the powder, which is the im- 
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pelling force, is many degrees swifter than the! 
motion of gravity, which makes the resistance, 
so that the prevailing motion is performed be- 
fore the opposite motion begins, whilst at first 
there was a kind of neutrality, or want of resist- 
ance. And hence, in all projectiles, it is not so 
much the strong as the sharp and quick stroke, 
or percussion, that carries the body farthest. 
Nor was it possible that a small quantity of spirit 
in animals, especially in those so bulky as the 
elephant, or the whale, should move and ma- 
nage so great a mass of matter, but for the velo- 
city of the motion of the spirit, and the inability 
of the corporeal mass to resist. 

And this is one of the principal foundations of 
the magical instances, which we shall soon con- 
sider*, wherein a small quantity of matter over- 
powers and subdues a much greater; that is, 
where there may be a pre-occupation, or antici- 
pation of motions, by the velocity of one, before 

another is ready t. 

Lastly, this business of anticipation and sub- 
sequence should be observed in all natural ac- 
tions. Thus in the infusion of rhubarb, the pur- 
gative virtue is drawn out first, and the astrin- 

• See below, Aph, 51. 

t This deserves to be carefully considered and remem- 
bered; for many extraordinary operations and cases of 
practicef depend Uj^on it. 
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gent virtue alierwards *. , And something of the 
like kind we have found upon infusing violets ia 
vinegar t» where the sweet and delicate odour of 
the flowers is first received, and afterwards the 
more earthy part, which confounds the odour ; 
therefore, if violets be infused for t whole day^. 
their smell is obtained much fainter than if they 
were infused only for a quarter of an hour, and 
then taken out. And because violets contain 
but little odoriferous spirit, if fresh ones be in«- 
fused in the same hquor, every quarter of an 
hour, for six times, the tincture, or infusion,, 
will become so rich in the space of an hour and a 
half, as to continue, for a whole year, of an ex- 
ceeding grateful odour, not inferior to the 
flowers themselves. But it must be observed, 
that the odour does. not come to collect its full 
strength, till a month after the infusion is made. 
And the business of distillation affords numerous 
remarkable, examples to the same purpose. 

47. In the twenty-third place, among prero- 
gative instances, come instances of quantity, 
which we also call the doses of nature t, borrow- 
ing the expression from medicine. These are 
such instances as measure virtues by the quanti- 
ties of bodies, and indicate what the quantity of 
a body contributes to the quantity of virtue. 

' ' ' ' ■ ■■ "■ " •■ ■ ■ — '■■■■■', ■ ■ , f ^g - 

* JSee the Syha S^ivarum, under the article Infiuion. 

t See the last cited. t See above^ Aph. 44. 
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And, first, there are certain virtnes subsisting 
only in a cosmical quantity; that is, such a 
quantity as has a consent with the configuration 
Und structure of tl>e universe. Hius the whole 
body 'of the earth, unmoved suppose in its whole, 
does not faU downwards, though its parts do; 
the waters ebb and flow in the sea, but not in 
rivers, unless where they communicate with the 
0ea ; and almost ail particular virtues operate in 
proportion, as the body is bigger or less. Large 
collections of water do not easily corrupt, as 
•mall ones do. *New wines and drinks ripen 
quicker, or become sooner potable, when con^ 
tained in small vessels, than when in large ones. 
If a plant be added to a large proportion joi 
liquor, it makes an infusion rather than a tinc^ 
ture ; but if to a less, it makes a tincture rather 
than an infusion. So, with regard to the hur 
man body, bathijog is one thing, but sptinkling 
another. And thus the finest dews never fall in 
the air, but are dissipated and incorporated with 
it. And we see in breathing upon polished gems, 
that the small quantity of moisture thus left 
upon their surface, is presently licked up by the 
air, as a light cloud, or mist, is dissipated by the 
wind. Again, a piece of loadstone will not at- 
tract so much iron as the whole loadstone 
would do. 
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There are also virtues, wlierein smallness of 
«[uantity has the greatest effect, as a sharp point 
penetrates easier than a blunt one, and as the 
angular point of a diamond cuts glass ; wiUi 
other examples of the like kind. 

But we are not here to dwell upon indefinites, 
but should enquire into the proportions of the 
-quantity of a body, with regard to the measure 
of its virtue, for one might easily imagine, that 
the proportions of quantity corresponded to the 
proportions of virtue, as that a leaden bullet of 
two ounces should fall twice as swift as another 
of one ounce, which is absolutely false. Nor do 
the same, but very different proportions obtain 
in all kinds of virtues; and, therefore, these 
measures must be derived from Experiments, and 
things themselves, and not from probabilities or 
<;onjectures. 

Lastly, in every natural enquiry, the quantity 
of the body required to produce any effect must 
be set down, as the dose, and the cautions, with 
regard to quantity, either in excess or defect, 
continually interspersed. 

48. In the twenty-fourth place come instances 
of reluctance, which we also call by the name of 
prevailing instances ; that is, such as shew the 
predominancy, or subjection of virtues to one 
another, or wliich of them is the stronger and 
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prevulsy and Nvhich the weaker and submits ;^ 
for the motions and struggles of bodies are bo 
less compounded, recompounded, and compli* 
cate, than bodies themselves. We will, there- 
fore, first lay down the principal species of mo* 
tions, or active virtues, that their comparison, 
In point of strength, may be the clearer ; and 
thence the instances of reluctance and preva- 
lence be the better known and designed. 

The first motion may be the motion of resist- 
ance in matter, or the motion that resides in all 
the parts thereof, and will not suffer it to be any 
way annihilated ; so that no force of fire, no 
weight or depression, no violence, no length of 
time, or continuance of duration, can ever pos- 
sibly reduce luiy the least particle of 'matter to 
nothing, but it will still continue something; pos- 
sess a certain space, and, to whatever necessity it 
be reduced, free itself^ either by changing its 
form or place, or, if it cannot do that, it will con- 
tinue as it was, so that the time shall never 
come when it is nothing, or has no existence. 
And of this motion we need produce no ex- 
amples, because it is- universal, or exists in all 
bodies *. 

Let the second motion be that we term mo* 
tion of connection, whereby bodies suffer not 

* Se« the Author's History of Coadexisationan4 Barifac- 
tion. 
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^emselves to be divided, or separated from 
pt}iers, on account of the mutual contact and 
connection they affect, which is a motion called 
by the schools the motion preventive of vacuity^ 
as when water is forced upwards by suction, or 
by the pump, or when the flesh is raised by cup- 
ping-glasses, or as when water runs through a 
siphon, with numerous other examples of the 
the same kind *. 

Let the third motion be what we call motion 
of liberty, or freeing motion, whereby bodies en- 
deavour to ease and free themselves from any 
preternatural pressure or tension, or restore 
themselves to the dimensions agreeable to their 
own natures. And of this motion also the ex- 
amples are numerous. Thus water endeavours 
to free itself from pressure in the action of sail- 
ing and rowing ; the air, in the action of flying, 
and in the undulations of the winds ; the springs 
in watches ; compressed air in pot-guns, which 
forces out the pellet, &c. 

Andj for this motion of liberty in the case of 
tension, we see the air frees itself therefrom, 
when it remains after suction in glass eggs f; we 
see it also in strings, leather, cloth, &c. which 

• Let it be considered, whether all these motions aye 
justly explained by the weight, spring, or pressure of the 
air. 

t See 9boTe,Aph, 45. 
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restore themselves after tension, unless where 
they remained so long stretched, as to have their 
motion of liberty subdued. This motion is un«« 
scientifically called, by the schools, the motion 
of the elementary forms ; for it does not only 
belong to air, water, and flame, but to all the 
diversities of consistent bodies, as wood, iron, 
lead, cloth, skins, &c. each body having its own 
measure of extent or dimension, from whence 
it is with difficulty stretched to any considera-^ 
ble distance*. 

But as this motion of liberty is, of all others, 
the most obvious, and also extremely general, it 
requires to be well and clearly distinguished ; 
for some very inadvertently confound it with the 
motion of resistance and the motion of connex- 
ion. Thus when, by this motion, matter frees it- 
self from pressure,- they confound it with the 
motion of resistance ; and when matter frees it- 
self from tension, they confound it wi(h the 
motion of connexion ; as if compressed bodies 
yielded or dilated themselves only to prevent a 
penetration of dimensions; and as if, when 
stretched, they restored or contracted them- 
selves, to prevent a vacuum ; whereas if com- 
pressed air were to become as dense as water 

* See the HistoTy of Condensation and RariflMtioQ ; ai)4 
the article Motioa in the Sylva Sylvarwn. 
VOL. ^I. K 
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9r wood as dense as stofie^ there voold be 
na danger of a penetration of dimensions, 
even though these bodies could be much hxther 
compressed than they any way admit of. So 
likewise, if water were to be dilated to the same 
degree of'rari£aiCtion with air^ or stone to the 
same degree of rarifaction with wood, there ia 
no necessity that a vacuum should ensue, even 
though these bodies could be extended much 
laither tjian their natures any way allow*. And 
therefore the case is nut brought tea penetration 
9f di)nensions and vacuity, except in the utmost 
limits of condensation and rarifaction ; whereas 
these motions stop far short of those limits, as 
being no more than appetites which bodies have 
of continuing themselves in their own consistT 
encies or dimensions, and not suddenly depart- 
ing from them, unless altered by gentle means 
and by consent. 

But it is much more necessary, as being a 
thing of great consequence^ to observe that vio^ 
lent motion, as it is c«Jled> is. no other than this 
very motion of liberty, tending from compres-* 
sion to relaxation, For in all simple protrusion, 
ox flight through the air, there is no tendency 
to motion or change of place before the parts q{ 



* See tlie AuthQr*» History of CondensatioQ and Ban- 
Action. 
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tfke body soifer preternatarany, and are com* 
pressed by the impelling force ; whence it is that 
some parts successively pressing against the rest, 
the whole body is driven off, or protruded; and 
not only in a progressive, but at the same time 
m a rotatory or revolating motion, so as that by 
this means also the parts may free themselves, or 
sutler more equally. 

Let the fourth motion be the motion of exten* 
st<m; which b, in some measure, the opposite 
to the motion of liberty ; for in the motion of 
liberty, bodies avoid, dread, and fly from a new 
dimension, or a new degree of dilatation or con- 
traction, and endeavour, with all their force, to 
recover their former state; whereas, on the con« 
trary, in the motion of extension, bodies affect 
a new dimension, and sometimes willingly and 
hastily aspire to it, even with a violent endea* 
vour, as we see in gunpowder. And the most 
powerful, or at least the most common, though 
not the only instruments of tliis motion, are 
heat and cold. 

For example, if air be dilated by tension, as it is 
in suction, it has a great appetite of restoring it- 
self; but if heat be applied thereto, it, on the 
contrary, tenda to dilate, and occupy a new di« 
mennoB, and goes willingly over theic^to, as into 
a new state, and after some continuance of this 
dilatation, it has no great appetite to return, un- 
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leu solicited thereto by the application of coldy 
which is no spontaneous return, but a repeated 
change. 

So likewise water, when compressed, resists 
and endeavours, as it were, to enlarge itself; 
but upon the continuance of intense cold, it 
spontaneously and readily concretes into ice ; and 
~ if the cold continues very long, without inter- 
ruption from any warmth, as perhaps sometimes 
happens in the deeper caverns, the water is turned 
into crystal, or matter approaching thereto, and 
never recovers the nature of water again *. 

Let the fifth motion be the motion of conti- 
nuity ; by which we do not mean a simple and 
primary continuation with any other body, for 
that is motion of connexion, but of self-conti- 
nuation in a certain body. For it is manifest, 
that all bodies resist a solution of their conti- 
nuity ; some indeed more, and others less, but 
all of them in a degree. And, as in hard bo- 
dies, such as steel and glass, the resistance of 
discontinuation is very strong; so likewise in 
liquors, where this motion seems either to 
cease, or at least to languish, yet it is not ab- 
solutely wanting, but it plainly resides in them, 
as it were, in the lowest degree, and discovers 



* See the Syha Sylvarum, ander the article Transinut»- 
0011. See also Mr. Boylej upon the Origin of Gems. 
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itself by numeroiis experiments ; as particularly 
in bubbles ; the spherici^ of drops ; the fiue 
threads of isicles; in the drawing out of gluti- 
nous bodies, &c. But this appetite principally 
appears, when a discontinuation is attempted in 
the small parts of bodies : thus, in beating the 
mortar, after the pulverization is carried to a 
certain degree, the pestle operates no further 
upon the matter to reduce it finer. And so 
water will not enter injto fine cracks, or fissures ; 
nor axT, though so extremely subtile, readily in- 
sinuate into the pores of solid vessels. 

Let the sixth motion be that we call motion of 
acquisition, or motion of want; by which bo- 
dies, when placed among others that are hetero- 
geneous to, and, as it were at enmity with them, 
if they find an opportunity of fiying and avoid- 
ing these, and applying themselves to others 
nearer related, though without any close or in- 
timate consent, yet they presently embrace the 
occasion, and chuse the latter before the former, 
as it were, in the way of acquisition, or as if 
they stood in waut of such bodies, from whence 
we derive the name. 

For example, leaf-gold, or any other metal 
in the leaf, delights not in the ambient air ; and 
therefore if it touches any tangible or gross body, 
as the finger^ paper, &c. it presently sticks there* 
to, and is not easily separated again. 
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So pi^ter, clothe dec. have no great agreed 
ment with the air residing or lodged in the pocss . 
thereof, and therefore such bodies readily imbibe 
water or other moisture, and I'eject or throw out 
the air. . So if sugiar or sponge be dipt only at 
one end in water or wine, whilst the other part 
lemains far above the sur&ce of the liquor ; yet 
ihese bodies gradually attract the wine and water 
upwards *• 

Hence we oiay derive an excellent rule for the 
opening and dissolving of bodies; for, (not te 
meddle at present with corrosive in.enstruuinft» 
which force thiemselves a passage) if a suitable 
body can be found that has a greater agreement 
or consent with any solid^ than the matter baa 
wherewith such a solid is mixed, as it were bjf 
necessity f; the solid will immediately open and 
relax itself, to jeceive the'^latter and exclude and 
r^ect th^ former t. Nor does this motion of 
ecquiaition operate only in immediate contact 

,>.! I ■ I ■ . ■' . -''■■> •'• .;i.i.. =gg 

* See the 5y^ Syhanm, under the article AttFacdon. 
t The Instances hereof are numerous in chemistry, as in 
adding oil of Titriol to nitre, sea-salt, &c. when the oil of 
vitriol seizes upon tlie earthy part, and sets the spirit of 
nitre, &c. fre& 

% See the article Attraction in the Syha Sylvtarum, Sec 
alio the chapter of Menstruum in Boerhaave's Chemifti^ ; 
and M. Geofiroy's Table of the different relations observed 
in Chemistry, betwixt different bodies, in the French Me- 
moirs. Ann. 1716. 
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jte Ibe eleelrical Tirtue (about whicb Dr. Gilbert 
and others have i&vented such fables) is an apw 
petite excited by a gentle friction, and not well 
agreeing with, or enduring the air, but affects 
or covets other tangible bodiesi if it finds them 
near at hand *. 

.Let the seventh motion be that we call the 
Sfcotion of the greater congregation, whereby bo- 
dies are carried to the masses of their own na-» 
tores ; heavy ones to the globe of the earth, and 
Ik^ ones to surrounding heavens. This, by the 
8dM>ok, from a superficial consideration, is 
called natural motion ; because they found no* 
tlitng that was externally visible to giv6 it, and 
therefore imagined it to reside naturally, or td 
be innate in things themselves : or again, pet''- 
liaps because it is a ceasdess or continual nio« 
tioti. And no wonder, since the heavens and 
the earth are always at hand 9 whereas the causes 
aad origins of many other motions are sometii&et 
present and sometimes absent; and hence they 
laid this down for a constant and proper motion, 
and the others for acquired ones. 

But, in reality, this motion is weak and lan^ 
guid, as yielding and submitting to other mo- 
tions, so IcRdg as they continue to operate, un- 



• See Mr. Boyle of Electricity. See also the Author*! 
Stfkfa S^haimm, imdnr the nticie Electricity. 
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less the bulk of the body be considerable. Ainf 
although this motionhasso possessed the thoughts 
of men as almost to have stifled or superseded 
the rest ; yet it is very little that they know 
thereof, but run into many errors about it *• 

Let the eighth motion be the motion of the 
lesser congregation, whereby the homogeneous 
parts in any one body separate themselves Arom 
the heteroge;ieous, or collect together, and where^ 
by also distinct and entire bodies, from a simili- 
tude of substance, embrace, cherish', and some- 
times collect and attract each other, and come 
together from a certain distance, as when in 
milk, the cream after som^ continuance floats 
a-top ; and in wine, the lees sink to the bottom. 
Nor does it happen only through the motion of 
gravity and levity, that some parts should rise to 
the top, and otiiers sink to the bottom; but 
much more through an appetite, that homoger 
neous bodies have of meeting and uniting toge- 
ther. 

This motion differs from the motion of want 
in two respects ; the one, that in the motion of 
want there is a stimulus, or incitement of a ma- 
lignant and contrary nature, whereas in this mo- 
tion, when all obstacles and impediments are 
removed, the parts unite by congruity or aflec- 

* See the aitide Motion in the 5yloa %<Mntm. 
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tkm> thoQgjb there be no foreign nature present < 
to cause an aversion. The other respect is, that 
the union here proves closer, and, as it were, 
stronger, with greater appedte or choice. For, 
in^e former, if the thing at enmity be avoided, 
the bodies meet, though they are not greatly 
related ; but in the latter, substances come to-< 
gether, as if perfectly related by similitude, and 
make, as it were, one whole. And this motion 
resides in all compound bodies, and would easily 
shew itself in each, if it were not bound down 
'and restrained by other appetites, and necessi- 
ties of bodies, which disturb and hinder this 
union*. 

This motion is generally bound down three 
ways, viz. 1. by the inactivity of bodies; 2. by 
the check of a predominating body ; and, 3. by 
external motion. As to the first, it is certain 
that tangible bodies have a kind of inactivity or 
sluggishness, in a greater or less degree, whereby 
they dread or resist local motion, so that, unless 
excited, they tend rather to continue in their 
present state, than to move or change for a 
betterf. 

« These appetites, or laws of motion, require the strict* 
est regard, as being the things whereon all the actions and 
passions, or all the phenomena and effects of bodies, prin- 
cipally depend. 

t This seems to be what is now called, by mathemati^* 
writers, the vis inertis of matter. 
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Thw sl«iggiahiie68 is taken off by three mevMr 
yu* 1. either by heajt; 2. soiae eauneot rirlae of 
a body related ; or^ 3. by a brisk and poweriiil 
motion. And^ first, as to the asustance of beat^ h 
l^nce arises, that beat is said to separate hetero^ 
gieneous and congregate homogeneons bodies^ 
which is a definition of the peripatetics, jnstfy 
derided by Dr. Gilbert, as being like the defin- 
ing a man to be a thing that sows corn, and 
plants vineyards, a definition formed only upon 
particular effects. But the former definition is 
still more Jkulty, because the effects, whatevev 
they are, proceed not directly from the proper- 
ty of heat, but only by accident, for cold will do 
the same, a^ we shall shew hereafter^, and is 
really owing to an appetite which the homogene- 
ous parts have of coming together, the heat only 
assisting to dispel the slu^ishness that before 
, subdued or bound down this appetite., ^ 

Secondly, as to the assistance of the virtue 
communicated by a body related, this appears 
surprisingly in the armed loadstone, which ex-* 
cites in iron a virtue of detaming iron, by simi- 
litude of substance, the virtue of the magnet h^re 
dispelling the sluggishness of the iron. 

And, thirdly, for the assistance of motion, we 
see it in arrows of wood, with wooden points, 

* M particularly, in tlie freenag of brandy, wine, saline 
Cquortj &c. See below, Afh 50. . 
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which peoetrat^ farther into wood than if th^ 
ymere tipt with iron, through a similitude <^ mh* 
stance, the inactivity of the wood being shook 
off by the v^ocity of the motion, as we before 
observed^ under clandestine instances^. 

The binding of the motion of the lesser ooa<- 
gregation, by the check of a predominating 
body, appears in the resolution of blood, and 
urine, by cold, for so long as these fluids oontiv 
nue full of that active 8f»rit which directs, go^ 
Terns, and subdues their parts, of every kind^ as 
lord of the whole, so l6ng the different parts do 
not collect together, by reason of the check upon 
them ; but after this spirit is evaporated, or deadr 
ened by cold, then the parts being relaxed and 
imbridled, severally come together, according to 
their natural appetites. And hence it is that all 
bodies, containing a sharp spirit, as salts, and 
the like, continue unseparated t> viz. by rear 
son of th^ permanent and durable check pf the 
presiding, or over-ruling spirit. 

We have an eminent example of the motion 
of the lesser congregation being subdued by ex^ 
ternal motion, in the agitations of bodies, which 
are preventive of putrefiaction ; for all putrefiac* 

* See above, Aph, 25. See also the Sylva SffUtarum, un* 
, der the article Attraction. 

t Tix. Unresolved into their different principles, or he- 
lerogeneout parts. 
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tion depends upon the uniting of the homogene- 
ous parts, whence there gradually ensues a .cor- 
ruption or destruction of the former state or ap- 
pearance, and the introduction of a new one ; 
for a solution of the old state must precede pu- 
trefaction, which paves the way to the generation 
of a new thing. And this solution is Uie collec- 
tion of the homogeneous parts together, and if 
' not obstructed, tiie solution is simple ; but if 
various obstacles intervene, putrefaction ensues, 
that is the rudiments of a new generation. But 
if a frequent agitation be made, by external mo- 
tion, then the motion of union, which is here de- 
licate, soft, and requires rest froin without, be- 
comes disturbed, and ceases, as we find by nu- 
merous examples. 

Thus the continual agitation, or running of 
waters, prevents their putrefying ; winds purge 
and purify a pestilential air; corn, by being 
turned and agitated, is kept sound in the grana- 
ry ; and, in short, all things that are kept in agi- 
tation from without, do not easily putrefy from 
witiiin*. 

We must not here omit that conjunction of the 
parts of bodies, from whence hardness and dry- 
ness principally proceed ; for after the spirit, or 
moisture turned into spirit, is fled from any po- 

* See the SifUa Sffkarum, nnder the article Putrefactien. 
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routbody, as wood, bone, parcfamenty &c. the 
grosser parts forcibly contract, and come toge-- 
ther, whereupon hardness or diyness ensues, 
^hich we judge not to proceed so much from the 
motion of ^connection, as from the motion or 
appetite of amity or union. 

As for the motions that meet from a distance, 
these are extraordinary and uncommon, yet 
may be found in more things than have been 
usually observed. We £nd examples hereof in 
bubbles, that rush into and dissolve one another; 
in medicines, that attract or drun ofif humours 
by similitude of substance* ; two violins in uni-* 
son with each other, when the one being struck, 
the other will move, &c. We likewise suspect 
this motion prevails in the spirits of animals, 
though it remains perfectly unknown. It is 
doubtless exerted in the loadstone, and animat* 
ed iron. 

But with regard to the loadstone, there are 
four distinct motions, virtues, or operations, 
that should not be confounded, though through 
admiration and astonishment, men have blended 
them together, llie first is, the attraction be- 
twixt magnet and magnet, iron and the magnet, 
or animated iron and iron. The second is, the 
verticity of the touched needle, or its property 

* Viz. As rhubarb doet the bile. Ice. 
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efpoinlixq^ ootth andsooth, together with its 
^mriation or declination from that direction. 
The third is the virtue of penetrating goldi glaas# 
stcme» &c. And the fourth is the communicf^ 
tion of virtue from the Btone to iron, and from 
iron to iron, without a conununication of sub- 
Stance *. Butx i^t present, we speak only .of the 
irst of these virtues, that of approach or at-» 
traction. 

There is also a remarkable motion of attrac- 
tion between quicksilver and gold, so that gold 
will attract quicksilver, though it be made up 
into ointments. And those that work much 
among the vapours of quicksilver, commonly 
hold a piece of gold in their mouths, to collect 
the mercurial effluvia, which would otherwise 
penetrate the skull, apd bones of the body, &c« 
and the gold so employed soon alter becomes 
white f. And so much for the lesser coi^re-* 
gation. 

Let the ninth motion be magpetical motion* 
which, thou^ a thing of the same kind with the 



# See the article Magnetism, in the SyltM Sylvarunu 
t It has been lately questioned, whether, when persons 
have been salivated by meroary, a piece of gold will he 
whitened by being held, for several boars, to any part of tbe 
body, where no mercnry from without is supposed to come, 
or none'besides what has passed through th^ course of cir- 
culation, along with the animal juices. 
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XBotiob of the ksser ooogiregatiooy y«t, if itopcN- 
rate to great dUtaoces, and upon l«rge m^ses of 
|9Eiatter, it deserves aBeparate enquiry, e^^eciaUy 
if it neither, like most other motiona, begins with 
coDtacty nor comes to that at last, as all the mo* 
tiofis of congregation do^ but only raises bodiei^ 
pr makes them swelli without any farther effect. 
For if the moon raises the waters, or make* 
moist thing3 swell ; or if the sphere of the foed 
stars attracts the planets, towards their apogees ; 
QT if the sun attracts Venus and Mercury, and 
l^eeps them always near its body, these motions 
se^ai not justly to fall under those of the greater 
or less congregation, but to be certain middle 
aiid imperfect motions of assemblage, that should 
therefore constitute a particular species. 

Jjet the tenth motion be the motion of avoidr 
ance, which is a motion contrary to that of the 
lesser congregation, and makes bodies, by anti- 
pathy *, fly from and keep off others that are dis- 
agreeable to them, or separate themselves there- 
from, or refuse to mix therewith. For although 
this motion may seem, in some cases, to be only 

* Let it alnrays be remembered, that the Author conh 
ltai)tly obases the old wordt> where he may use them so as 
to cimvey his own meaning with any tolerable advantage. 
liilm is the more necessary to be remarked, because men are 
extremely apt to take particular disgusts, as well as particu- 
lar likings^ to words and pbrwes. 
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an aecidentaly or a conseqnentifd thbg, with re* 
ipect to th6 motion of the lesser congregation, 
as homogeneous bodies cannot come together, 
till such as are heterogeneous be excluded and 
removed ; yet it should be particularly mention- 
edy and made a species, because in many things 
the appetite of repulsion seems more capital than 
the appetite of attraction. 

This motion appears remarkably in the excre« 
tions of animals, and no less in the objects odi* 
ous to some of the senses, particularly to the 
smell and taste ; for a fetid odour is so repulsed 
by the organ of smell, that it even causes a mo- 
tion of expulsion, by consent, in the mouth of the 
istomach *. A bitter and horrid taste is so re- 
pulsed by the palate and throat, as to cause, by 
consent, a particular shake, or shuddering of the 
head. 

This motion of avoidance has also place in 
other thingS;^ for it appears in some kinds of anti- 
peristasis. Thus the cold in the middle region 
of the air, seems to be a repulsion of the cold 
from the confines of the celestial bodies, as those 
great heats and burnings, found in subterrane- 
ous places, seem to be a repulsion of heat from 
the inner parts of the earth. For heat and cold 
destroy each other when their degrees are small ; 

* Vis. A retching. 
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but when collected into large masses, or, as it 
were, into full armies, they violently repel, and 
displace each other in the conflict. 

It is also reported, that cinnamon, and other 
odoriferous bodies, suspended in a jakes, or other 
fetid place, retain their scent longer, as thus 
keeping themselves within, and refusing to mix 
with matters of an ill odour. And quicksilvert 
which of itself unites into, a continued mass, is, 
by grinding with a little spittle, turpentine, &c. 
kept asunder, so that its parts unite not again, 
by reason of the aversion they have to the bo- 
dies employed, from which, as every way mixed 
in among them, they shrink, and shut themselves 
up, their appetite of avoiding these particles in- 
terposed being greater, than their appetite of 
uniting with their own similar parts ; and this is 
what they call the killing of quickdlver. 

So again, the reason that oil will not mix with 
water is not so much owing to their difference of 
gravity, as to their want of consent, which ap- 
pears from hence, that spirit of wine, though 
lighter than oil, yet mixes with 'water. But the 
motion of avoidance is most remarkable in nitre, 
, ^d the like crude bodies, which fly from flame, 
as we find in gunpowder, quicksilver, and gold*. 
'"^''— ' ' ' ' ■ ' .,— ^-^--»=i- 

* Vu» QincksUver oonfined and heated, and in the Au- 
rum Fulminans. 
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Let the eleventh motion be the motion of assi-' 
milation, motion of self-multiplication, or mo- 
tion of simple generation. By simple generation 
we do not understand the generation of entire 
bodies, such as plants and. animals, but of similar 
bodies, so that by this motion bodies convert 
other bodies related to them, or at least such as 
are well disposed and prepared to be converted 
into their own substance and nature. 

Thus flame multiplies itself upon unctuous ex- 
halations and oily bodies, and generates ne.w flame ; 
air multiplies itself upon water, and produces new 
air ; and the vegetable and animal spirit multi- 
plies itself, or feeds upon the soft, aqueous, and 
oleaginous parts, and begets new spirit ; the so- 
lid parts of plants and living creatures, as the 
leaves, the flowers, the flesh the bones, &c. are 
all assimilated from the juices of the aliment* 
and thus beget new matter, and new substance 
upon themselves successively *. For let no one 
dream, with Paracelsus, (Who appears as if 
blinded by his distillations,) that nutrition is 
performed merely by separation; and that the 
eyes, the nose, the brain, the liver, &c. lies 
concealed in bread or food ; or that the roots, 
the leaves, and flowers of vegetables, are lodged 



* See the History of Life aud Death* the Hi^ry o£ 
Winds> aod the Sylva Sylvarum, 
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in the juice of the earthy for he asserts, that as 
the workman, by separating and paring off what 
is superfluous from a rude block of stone or 
-wood, educes out of it a leaf, ft flower, an eye, 
or a nose ; so the Archaeus, that internal opera* 
tor of his, produces all the different limbs and 
parts out of the aliment, by separation and re* 
jection. 

But to leave such trifling ; it is certain, that 
all the parts, as well similar as organical, in ve- 
getables and animals, first attract with some elec* 
tion or choice, nearly the same common, or not 
very different juices, for tlieir aliment, and af^^ 
terwards assimilate or convert them into their 
own nature*. 

Nor is this assimilation, or simple generation, 
performed only in animate bodies, but inanimate 
bodies also partake thereof; as was formerly ob* 
served of flame and airf. And even the lan- 
guid spirit contamed in all tangible inanimate bo- 
dies constantly endeavours to digest the grosser 
parts, and turn them into spirit to be afterwards 
discharged; whence proceeds diminution of 
weight and dryness, as was formerly observed {. 

Nor must we, in the business of assimilation, 
reject that accretion commonly distinguished 



* See the Sylva Sylvanm, tfnder the article Vegetation, 
t See above^ Ajth. 49. 
t See abore> Aph. 40. 
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from assimilation ; as when jclay, mixed amoi^ 
stones, concretes, and is turned into a stony 
matter; or when the scales of the teeth are tamed 
into a substance as hard as^the teeth themsdves, 
6cc, )PoT we judge thatall bodies have anappetite 
of assimilating, as well as of uniting what is ho« 
mogeneous to themselves, but that bodi powers 
are bound down or suppressed, though not in 
the same manner. All these ways of binding, 
and the correspondent ones of loosing, should 
be diligently enquired after, because they regard 
the prolongation of Life, or the alleviation ^of 
old age*. 

Lastly, it is worth observing, that in the tea 
preceding motions bodies seem only to affect or 
endeavour the preservation of their own natures ; 
but in this eleventh, to endeavour their propaga- 
tion. 

Let the twelfth motion be the motion of exci- 
tation^ which seems of the same kind with the 
motion of assimilation, as being diffusive, com<» 
municative, transitive, and multiplicative, like 
that, so as generally to agree therewith in the 
effect, though, they differ in the subject and man* 
ner of effecting ; for the motion of assimilation 
proceeds with a kind of sway, authority, and 
power, as it commands and compels the matter 
assimilated to turn and . change into the matter 

■■' " ■ / — II . I ' ■,->. ■ 

* See the author's History of life and I>eath. 
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assimilating ; whereat the motion of excitation 
proceeds as if it wete by art, insinuation, and 
stealth ; thus soliciting and disposing the excited 
matter to assume the nature of the matter ex- 
citing. So> again, the motion of assimilation 
moltiplies and transforms bodies and substances, 
and thus produces more flame, more air, more 
spirit, more flesh, &c. but in the motion of ex- 
citation none but virtues are multiplied and com* 
municated^ whence there is generated more 
beat, more magnetism, more putrefaction, &c* 

And this motion is remarkably found in heat 
and cold; for heat does not difiuse itself in heat- 
ings by the communication of the original heat,. 
but only by exciting the parts of the body to that 
motion which is the form of heat, as was men- 
tioned above *, and therefore heat is much slower 
and more difficultly excited in stone or metal 
than in air, by reason of the indispo^tion and. 
unfitness of those bodies to admit of that nio- 
tion ; whence, possibly, th^re may lodge in the 
bowels of the earth matters which cannot be heat* 
ed, as being, by a greater condensation, deprived 
of that spirit with which this motion of excita- 
tion generally be^ns f. 



• See Aph, 13^ and 90. 

t Consult the tables above laid down> Apk, 11> 12, 13, 
18, 20. 
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So the magDet gives iron a new disposition of 
parts and aconformable motion, whilst itself loses 
nothing of its virtue. So likewise bakers leaven, 
yeast, rennet, and certain poisons, respectively 
excite and solicit a successive and continued 
motion, in the coming of cheese, the making of 
bread, the fermenting of beer, and in poisoning 
the human body ; and this not so much by the 
power of the exciting matters, as by the predis^ 
position and easy yielding of the bodies excited* 

Let the thirteenth motion be the motion of 
impression, which likewise seems of the same 
kind with the motion of assimilation, and is the 
most subtile of dififusive motions ; but we think 
proper to make it a species by itself, because of a 
remarkable difference it has in respect of the two 
former. For the simple motion of assimilation 
transforms bodies themselves, so that if what 
gave the first motion be removed, it is of no sig- 
nificance to what follows ; for the first lighting 
up of flame, or the first conversion into air, 
makes nothing to the succeeding generation of 
flame or air. So likewise motion of excitation 
remains perfect for a considerable time after the 
first mover is taken away, as in a heated body, 
after what gave the first heat is removed ; in 
animated iron, after the loadstone is laid aside ; 
and in bread before baking, when the leaven is 
taken away. But the motion of impression, 



151 

though it be diffusive and transitive, yet seems 
constantly to depend upon the first mover, so as 
if that be taken away, it immediately ceases, and 
comes to nothing. This motion is, therefore* 
performed momentaneously, or at least sudden- 
ly, for which reason we call the motions of assi- 
milation and excitation the motions of Jupiter's 
generation, because the generation remains j 
but this motion of impression, the motion of Sa- 
turn's generation, because the offspring is pre- 
sently devoured and swallowed up. 

This motion shews itself in three things, viz 
1 . the r^s of light ; 2. the percussion of sounds ;- 
and, 3. the communication of magnetical virtues. 
For, 1. when light is removed, colour and all vi- 
sible appearances immediately vanish ^ and, 2* 
upon removal of the first percussion, and the 
concussion of the body consequent thereto, 
sound soon vanishes. For although sounds are 
tossed and agitated in their medium by winds, as 
it were by waves, yet it must be carefully observ- 
ed, that sound does not continue so long as the 
resounding continues. For when a bell is struck, 
the sound seems to continue a good while after,, 
but it would be very erroneous hence to con- 
ceive, that the sound iSuctuated, and hung in the 
air, all that while ; for the resounding is not the 
same numerical sound, but a new one, as appears 
plainly by stopping the body struck, so if the 
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bdl be ^strongly compresfied whilst it nesOttnds^ 
and be thus rendered motioniessy the sound in- 
stantly ceases, and no more resounding is. heard. 
So likewise in stringed instruments, if the string 
be touched with the finger, after the first percus* 
sion, the resounding presently stops. 3. And, 
lastly, when the magnet is remold, the iron 
suspended by it presently falls down ; but the 
moon cannot by us be removed from the sea, 
nor the earth from a ponderous body in falUng ; 
and, therefore, no experiment can, in this re- 
spect, be made on them, tiiough the case be 
otJierwise the same *. . 

Let the fourteentl]^ motion be the motion of 
configuration, or situation, whereby bodies seem 
not to affect coming to, or flying from one ano-< 
ther, but a certain position, situation, and pon-, 
figuration, with respect to others. This, indeed,, 
is a very abstruse motion, and little enquired 
into ; and, in some cases, it seems to be without 
a cause, though we judge it not to be really so. 

Thus, if it should be asked why the heavens 
revolve from east to west, than from west to 



* Sir Isaac Newton attempts to^ihew^ by calculation, that 
the moon« and whole solar system, may be sensibly affected 
by the attraction of the earthy and conjectures that the ef- 
fect will become more sensiblej hereafter, by causing a great 
disturbance in the celestiid motions. See Newton. Priacip. 
Lib. in. 
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easty Or turn iipoQ poles placed netu* the tiortli 
and soutli, or nearer the bear» ^an near OrioDf 
or any other fixed star, the question would ap* 
pear wild and surprizing, as being supposed a 
thing that ought to be received from constant 
ohservation and experience. And, it is tnie» 
there are in nature certain ultimate resorts, and 
things without a cause ; but this does not seem 
to be one of them. For we judge it to proceed 
from a certain harmony and consent of the uni- 
vehie, hitherto unobserved. And if we admit 
the motion of the earth from west to east, the 
same question would recur, because the earth 
also must move upon certain poles; but why 
^ should these poles be placed rather where they 
are, than ebewbere ? 

So likewise the verticity, or the direction and 
variation of the m^netic needle, may be refer- 
red to this motion of configuration. And there 
are found in bodies, both natural and artificial, 
especially such as are consistent, and not flui^, 
a certain disposition and situation of parts, as it 
were in the manner of threads and fibres, which 
arrangements should be diligently sought after ; 
for without a discovery thereof, such bodies 
cannot be commodiously treated, managed, or 
wrought*. 

* Thus^ for example, the diamond is flaky or leafy, and 
ha$ a grain, or a perpetual situation of plates, so ai in this* 
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Let the fifteenth motion be the motion of 
transition, or motion of passage, vrhereby th6 
virtues of bodies are more or less hindered, or 
promoted, on account of their mediums, accord- 
ing to the nature of the body, and the virtue of 
the medium ; for one medium suits best with 
light, another with sound, another with heat and 
cold, another with magnetic virtues, &c. respec- 
tively. 

Let the sixteenth motion be what we call by 
the name of regal, or political motion, whereby 
the parts predominating and ruling in any bodyi 
curb, subdue, and regulate the other parts, and 
compel them to unite, separate, fix, move, and 
range themselves, not according to their own ap- 
petites, but as it is condusive to the well being of 
that over-ruling part, so as to make a kind of 
political government, exercised by the ruling 
part over the parts in subjection to it. 

This motion principally reigns in the spirits of 
animals, and regulates and tempers all the mo- 
tions of the other parts, so long as itself remains 
in vigor. It is also found, in a less degree, in 
other bodies, as was said above of blood and 



respect to reHemble talc, &c. Wood has its grain, or IoDgi« 
tiidinal direction of fibres, &c. And the knowledge of those 
properties in bodies, directs the ways of treating or manag- 
ipg them, as we see in the cutting and polisliing of diamonds* 
the rfplitting and pJaning of wood, Ate. 
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urine, which do not resolve till the spirit that 
mixed and held their parts together is evaporat- 
ed or stifled. Nor is this motion peculiar to 
spirits, though these govern or preside in most 
bodies, by reason of their velocity and penetra* 
tion; but in bodies more condensed, and not 
full of a vivid, brisk spirit, (such as is found in 
quicksilver and vitriol) the gross parts rather 
have the ascendant, so that unless this yoke, or 
obstacle, could by some means be shook off or 
removed, there are no hopes of any new trans- 
fbrmations to be wrought in such bodies. 

Let no one here imagine, that we forget our 
immediate business, and (whereas this arrange* 
ment and distribution of motions regards nothing 
more than the better enquiring into and disco- 
vering their predominancy by the instances of 
reluctance * ) l^re treat of this predominancy 
among the motions themselves ; for in the de- 
scription of this regal motion, we do not treat of* 
the predominancy of motions or virtues, but of 
the predominancy of the parts in bodies,, thi^ 
being that predominancy which constitutes the 
peculiar species of motion at present under con- 
sideration. 

Let the seventeenth motion be the spontane- 
ous motion of rotation, whereby bodies in mo« 

♦ See above, Aph, 48. 
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tion, and favourably situated^ enjoy thAr own 
aalttre, follow themselves, and no other thing ; 
but run, as it were, into their own embraces. 
For bodies seem either to move without any cer- 
tain end, or perfectly to rest, or else be carried 
to a period where they may either revolve or 
rest, according to their nature. But the bodies 
that are fiavourably situated, if they move at all» 
move in a circle; that is, with an eternal and in- 
finite motion. The bodies that are well situat- 
ed, and yet abhor motion, are perfectly at rest • 
but such as are not well situated, move in a 
strait line ; that is, in the shortest way, to the 
association of bodies of their own nature. 

This motion of rotation has nine differences, 
regarding, 1. the centre about which the motion is 
performed ; 2. the poles, with regard to which 
they move ; 3. the circumference, in respect to 
its distance from the centre ; 4. the degree of 
velocity ; 5. the consecution or order of the mo- 
tion, as whether from east to west, or west to 
east, ^c. 6. the decHnation from a perfect cir* 
cle, by spirals, farther off, or nearer to the cen- 
tre*; 7. the declination from a perfect circle, 
by spirals, farther from or nearer to the poles ; 
8. a greater or less distance of the spirals from 
one another : 9. and lastly, the variation of the 

* Viz. Their elliptical motion. 
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poles themselveBy if moveable ; which particu- 
lars beloDg not to rotation, unless it be circular. 

And this motion, according to common and 
more settled opinion, is held to be the proper 
motion of the heavenly bodies. But there is a 
great controversy, with regard to this motion^ 
between certain of the ancients, as well as the 
moderns, who, some of them, attribute rotation 
to the earth. But, perhaps, it were a more pro- 
per subject of controversy, (if the thing be hot 
already past dispute) whether this motion, sup- 
posing the inunobility of the c;arth, be limited or 
cpntained within the bounds of the heavens ; or 
rather descends, and becomes communicated to 
the air and waters. But for the rotatory motion 
of projectiles, we refer it to the motion of li- 
berty. 

Let the ei^iteenth motion be the motion of 
tr^idation, whereto, as it is understood by astro-^ 
Qomers, we give no great credit. But we meet 
with this motion upon seriously searching into^ 
the appetites of natural bodies, and it seems pro- 
per to constitute it a species by itself. This mo- 
tion is, as it were, a motion of eternal captivity, 
for when bodies are not perfectly well placed, or 
situated, according to their natures, and yet are 
not in a perfectly bad state, they perpetually 
tremble, and prove restless, neither content witlx 
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ilieir present situation, nor daring to proceed 
fiirther. 

This motion is found in the hearts and pulses 
of animals, and must necessarily reside in all bo- 
dies that remain in a doubtful state, between 
convenience and inconvenience, so as that when 
stretched or drawn, they try to free themselves, 
at which time they again suffer a repulsion, and 
yet are constantly trying. 

Let the nineteenth and last motion be that 
which, though it scarce answers to the name of a 
motion, is yet clearly of that kind, viz. the mo- 
tion of indolence, or, as we may otherwise call it, 
the motion of dreading or resistmg of motion. 

By this motion it is that the earth stands firm 
in its own bulk, whilst the extremities thereof 
move themselves towards the middle, not to an 
imaginary centre, but to union. By this appe- 
tite, likewise, all bodies violently condensed 
have an aversion to motion, their sole appetite 
beipg not to move ; and although they should 
be instigated and incited to motion infinite ways, 
yet they obstinately preserve their own nature as 
far as possibly they can. But if they are com* 
pelled to move, they still constantly endeavour 
to regain rest, and recover their former state, so 
as^ if possible, to move no more. And, in thia 
case indeed, tliey become agile and swift ; and* 
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as if impatient of al) delay, strive with velocity 
and rapidity to replace themselves. But wei 
have only a partial image, or imperfect notion, 
of this appetite, because here with us no tangi* 
ble bodies are condensed to the utmost, on ac* 
count of the influence and agency of the celes- 
tial bodies upon them; and besides they also 
have some mixture of spirits. 

And thus we have proposed the species, or sim* 
pie elements of motions, appetites, and active 
virtues, which are most universal in nature, and 
under which much natural knowledge is contain- 
ed. We deny not that other species may per- 
haps be added, that these divi3ion3 may be bet- 
ter adjusted to the true divisions or ramifications 
of thing9, and that they may be contracted in 
number. But we mean not this of any abstract 
divisions, as if any one should say, that bodies 
desired either the conservation, exaltation, pro- 
pagation, or fruition of their own natures, or tliat 
the motion of things tends to the conservation 
and good, either of the universe, as the motion^ 
of resistance and connection, or of the larger 
universalities, as the motion of the greater con- 
gregafion, rotation, and indolence, or of parti- 
cular forms, as in all the rest; for though tliis 
were true, yet it would be speculative, and of lit- 
tle use, unless it terminated m matter and struc- 
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tare, according to the true divisions or lines of 
nature. 

In the mean time they will suffice, and be of 
good service in examining the predominancies of 
^virtue, and searching out the instances of reluct- 
ance, which is the present business. For of the 
motions here laid down, some are absolutely un- 
conquerable, some are more prevailing thaa 
others, so as to bind, check, and dispose those 
others, some dart themselves further out than 
others, some again excel others in point of time 
and velocity, and lastly, some cherish, strength- 
en, enlarge, and accelerate others. 

The motion of resistance is adamantine and 
invincible, but whether the motion of connection 
be invincible or no, is a question ; for we deter- 
Aiine neither for nor against a vacuum, whether 
interspersed or collective, only conceive it plain, 
that the reason why a vacuum was introduced, 
by Leucippus and Democritus, (viz. because 
without it the same bodies could not possess and 
fill a greater or lesser space) is ill founded, be- 
cause matter may wrap and unwrap itself in 
space, within certain limits, without the interpo- 
sition of vacuity. Nor has air two thousand 
times more vacuity than gold, as on that suppo- 
sition it ought to have. And this appears suf- 
ficiently from the extremely powerful virtues of 
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pneumaticai bodies, (which jnust otherwise Aoat 
like £iie ^ust m xjOcuo) and from many other 
proofs*. 

But the other motions govern and obey each 
other, according to their proportions of strength, 
quantity, velocity, sphere of activity, and also 
according to the aids and impediments they meet 
with. For example, there are armed load* 
stones that will attract, and suspend, sixty times 
their own weight of iron, so much does the mo- 
tion of the lesser congregation prevail over the 
motion of the larger^ but this motion yields if 
the wdght be greater. Leather extends to a 
certain degree, without breaking, and so far the 
motion iof continuity over^rules the motion of 
iensibn ; but if the tension be carried further, 
the leather breaks, and the motion of continua* 
4ion gives way. Water runs out at a crack of a 
xsertftin siae^ in which case, the motion of the 
greater congregation prevails over the motion of 
continuity ; but if the crack be smaller, the mo- 
tion of the greater congregation gives way, and 
that of continuity prevails. If a m^squet be 
charged with sulphur, it will not throw out the 
ball, in which case, the motion of the greater 
congregation overcomes the motion of dilata- 



* See the Author's History of Coodensatiua and Rail- 
action. ' 

VOL. II. M 
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tion; but when the musquet is charged with 
gunpowder, the motion of cUlatation in the sul- 
phur prevulsy by the assistance of the motion of 
dilatation, and of the motion wherewith nitre 
flies from flame. And the like is to be under- 
stood of the other cases. For the instances of 
reluctance, which indicate Uie predominancy of 
' virtues, and the proportions wherein they con- 
quer and yield, are on all sides to be sought out 
with great diligence. 

So likewise the manner and proportions where- 
in motions give way, are to be carefully examin- 
ed, as whether they yield entirely, or rather re- 
sist to a degree, but are subdued ; for in the bo- 
dies among us there is no such thing as true and 
perfect rest, neither in the wholes, nor in the 
parts, but only to appearance. And this apparent 
rest either proceeds from an equilibrium, or an 
absolute predominancy of motions ; by an equili- 
brium, as in the balance, which rests on both 
sides, when the weights are equal ; by predomi- 
nancy^ as in siphons, or perforated watering- 
pots, where the water rests, and is kept from 
falling through, by the prevalency of the nV)tion 
of connection. 

But as we said above, it must be observed, 
how far these yielding motions resist ; for if any 
person should be forcibly bound hand and foot, 
or otherwise detained, notwithstanding all the 
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straggle he could 'make, his resistance is not the 
less because it does not prevail. And the state 
of this matter, (viz. whether the yielding motion 
be, as it were, annihilated by the predominancy, 
or whether the resistance be continu^ed, though 
latent, in the conflict) may perhaps appear from 
concurrency. For example, let trial be made 
in shooting, whether a musquet, or cannon, 
£red at its utmost random, or point blank dis- 
tance, throws a bullet more forcibly upwards, 
where the percussion is simple, or downwards 
where the motion of gravity concurs, or con- 
spires with the stroke. 

Lastly, the canons, or rule of the predominan- 
cies, which occur, should be collected, as for 
example, that the more common the good which 
is desired, the stronger the motion ; and that*the 
motion of connection, which regards the com- 
munion of the universe, is stronger than the mo- 
tion of gravity, which regards the communion o( 
dense bodies ; again, that the appetites of a pri- 
vate good do not generally prevail against the 
appetites of a more public good, unless in small 
quantities. And it were to be wished this also 
obtained in civil affairs* 



> * Here is an opening in that kind of Persian magiq, 
whtcb the Author has prosecuted farther on another occa- 
sion. XiCt the several kindit of motion, above laid down^ b« 
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49* Among prerogatiTe instimces, we waagja 
the twenty-fifth place to intimating instances; 
that is, such as hint, or point out, the JEutyan* 
tages or conveniencies^ of mankind, for bare' 
power and knowledge only enlarge, but do not 
enrich human nature, and therefore such things 
as principally appertain to the uses of liferare to' 
be selected, or culled out from the general mass 
of things. The more proper place for speaking 
of these, will be when we treat of reducing know- 
ledge to practice*. But-through the whole.btt- 
smess of interpretation, we constantly, in every 
particular enquiry, or upon every subject, allot 
a place for the table of human uses, or the table 
of desiderata, wished, or optatives^ ; for it is a 
part of knowledge to enquire, and even to wish' 
discreetly. 

50. In the twenty-sixth place, among prero* 
gative instances, come sovereign or general in* 
stances ; that is, suet as regard a variety of par* 
ticulars, and occur frequently ; whence they 
greatly save trouble, and prevent the search after 
new demonstrations. But for the instruments 



compared with those of Sir Isaac Newton^ and the moderii 
mathematical writers. 

* A part not gone upon in the Novum Organum. See 
above, Aph, 21. 

t See the close of the History of Winds, and Condensa- 
^onand Barifaction. 
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diemselvesy and the particular managements; 
the more proper place to treat of them is, when 
we come to the ways of practice, and the method 
oJf experimenting* ; for the things hitherto known 
and used, in the exercise of all particular arts, 
ntust be described. But at present we will sub- 
join a few generals with regard thereto, in the 
way Of exempliiying these sovereigA instances, 
i Man, therefore, (besides the business of sim-* 
ply putting bodies together, and taking them 
asunder) operates upon natural bodies seven 
principal ways, viz. 1. by exchiding such things 
as might hinder or disturb the process ; 2. by 
compressing, extending, agitating, and the like ; 
S. by heat or cold ; 4. by continuing the matters 
in a convenient place; 5. by the moderating 
and governing of motion; 6. by particular con* 
sents ; 7. by a seasonable and due change, alte- 
ration, or series and succession, of all the pre- 
ceding ways, or at least some of them. 

With regard to the first means of practice, 
viz. by excludinig such things as might hinder or 
disturb the process, the common air, which is 
every where at hand, insinuating itself, and the 
rays of the celestial bodies, cause great distur- 
bance; and therefore such things as exclude 

f See tfae Sylva Sylvarum throughout. See also the Ve 
Augmeiit, Scimtiarutn, Sect. IS. 
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them^may deservedly be accounted sovereign* 
And to this belong the matter and strength^ or 
thickness of the vessels, wherein the subject^ or 
bodies prepared for the operation, arc included, 
as also the 6xact methods of closing up these 
vessels, with proper and strong materials, or 
with philosophical luting, as the chemists call it. 
So, likewise the closing of vessels, by means of 
liquors aj^plied on the outside, is a very useful 
thing, as when they pour oil upon wine, or other 
vegetable juices, for the oil floating on the top, 
like a stopple, excellently preserves thein from 
the injury of the air. Nor are powders unfit for 
this purpose,. which though they contain a mix- 
ture of air, yet expel and prevent the force of the 
external air, as we see in the preserving of grapes 
and other fruits, by sand or flour. So again, 
wax, honey, pitch, and the like tenacious bodies, 
are properly used with a view to close vessels 
' perfectly, and exclude the external air, or at- 
mosphere. And we have sometimes buried ves- 
sels and other bodies in quicksilver, the densest 
fluid that can be employed for this purpose. 

Pits, caves, and subterraneous receptacles, are 
likewise of great u§e, to exclude the sun ; - and 
the open air, which preys upon tilings. And 
these kinds of caves are used, in the northern 
part of Germany, for granaries. And to this 
head belongs abo the suflering of bodies to lie at 
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the bottom of water. Thus I remember to have 
heard, that certain bottles of wine> let down to 
cool in a well, being by a casual neglect left there 
and forgotten, for many years, but at length 
drawn up again, the wine was found to be grown, 
not vapid or flat, but much more generous and 
noble *. But if it should he required to sink bo- 
dies to the bottom of a river, or the sea, without 
their touching the water, or without being in- 
.cluded in stopped vesseb, and yet be surround- 
ed by air, the diving-bell,, which is a vessel some- 
times employed in working upon wrecks, or ships 
under water, may here prove of good service. 

This vessel is made of metal, hollow like a 
' cask, and being let down with its bottom, parallel 
to the surface of the water, it carries along with 
it all the air it contain3 to the bottom, of the 
seat ; and having three feet to stand upon, some- 
what short of the height of a ipan, the diver, 
when he wants to breathe, conveys his head into 
the cavity of the vessel, where being refreshed 
with air, he afterwards continues his \york. And 
we have heard, that a boat, or small ship, was 
lately contrived^ whereip men may row under 



* See the article Mataratioa ^ ui. the Sylva Sylvarttm, 
t See Dr. Halley's accuunt of the diving-bell, is the Phi- 
losophical Trans^ctioiif, No. 349. 
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water, for some distsnce*.' However tins' be^ 
utider such a vessel- as we just now descrlbeiiy 
bodies may be easily suspended in air, at> die 
bottom of the sea. ■ . » ' 

There is also another use of carefully include 
ing, and shutting up, bodies in vessels, viz. not 
only to keep out the external air, but also to 
keep in the spirit of the body, operated upon m-:- 
ternally ; for it is necessary the operator upoti 
natural bodies should be certain of his quanti-» 
ties, or that nothing should expire or go off i 
for it is then that dfeep or great alterations are 
made in bodies, when as nature prohibitis anni^ 
hilation, art also prevents loss, or the escape of 
any part of the subject. 

But a false notion has here prevailed, which, 
if it were true, the preservation of the entire 
quantity of a body, without diminution, might 
be in a manner despaired of. The notion ift 
this, that the spirits of bodies, and air highly ra- 



• An invention of this kind is usually attributed to Cor- 
nelius Drebbel, who is said to have had a volatile liquor f6t 
restoring the air to its pristine temper, after' having; been 
spoiled by respiration. It is farther said, that this efiect 
was produced barely by unstopping the glass, wherein the 
liquor was contained. iBut of this mattet there seems to be 
nothing known with certainty, or at best liot with the requi- 
site particularity. ! ^ , 
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Tified^by heat, can be contained by no Tessels, 
-but ' constant^ eiscapes tlirbugh their pores. 
Men have been persuaded to this opinion by 
those common experiments^ 1. of inverting a 
glas£(; with a piece of lighted paper, or candle in 
it, into water, whence the water rises upwards ; 
and, 2^ of cupping-^glasses, which being heated 
with flame, attract the flesh. For men have 
imagined, in both cases, that the ait is attenuat- 
ed, dischai^ed, and lessened in quantity, whence 
the 'water, or flesh, succeeds by the. motion of 
connection. 

. But this i& erroneous, for the air is not here 
lessened in quantity, but contracted in space; 
nor does the water rise before the flame is ex- 
tinguished, or the air grown cold, insomuch that 
physicians, to make the cupping-glasses draw the 
better, clap sponges upon them, dipt in cold wa- 
ter*: Therefore men need not be so apprehen- 
sive that air or spirits should easily escape this 
way;, for though it be true that the most solid 
bodies have their pores, yet air or spirit will not 
easily be subtilized to such a degree, as neither 
will water pass through a very small crack. ' 



* The later manner of explaining this pfaaBnomenon by 
the rarifaction of the internal air^ and ^e pressure of the ex- 
ternal, will not here alter the case, because the air« upon 
this supposition, does not pass through the glass. 
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As to the second means of prax;tice ; viz. by , 
compressing^ extending^ agitating, &c. it is 
principally to be observed, that compressions 
and such kinds of violence, are of very great force 
in local motions, and the like ; as in machines 
and projectiles ; even so as to destroy organi- 
cal bodies, and their virtues or powers, which 
plainly consist in motion: for as all life, all 
flame and ignition, are destroyed by compres- 
sion ; so is. every machine spoiled, and its parts 
confounded, or destroyed, by the same. They 
are also of force to destroy the virtues consist- 
ing iu arrangement, or position, and a somewhat 
grosser dissimilarity of parts ; as in colours : for 
the colour of a flower, when whole, differs from 
in colour, when bruised ; and so the colour of 
amber when whole, differs from the colour of 
amber, when bruised. So again, with regard 
to taste ; the taste of an unripe fruit is n.ot the 
same as when ripe, or after having been squeezed 
and pressed ; but manifestly sweeter. These 
violences, however, have no great power over 
the more noble transformations, and alterations 
of similar bodies; because bodies, by their 
means do not acquire any new, permanent, and 
quiescent gtate ; but one that is transitory, and 
always endeavouring to restore and free itself. 

But it might be proper to make some careful 
experiments to shew, whellier the condensation 
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of a similar body, as water, oily &c. * or a ra- 
rifaction violently introduced, may become con- 
stant and 'fixed, so as to change, as it were, tho 
nature of the subject ; and it should first be tried- 
by bare continuance, and afterwards by helps 
and consents. This would be easier to do in the 
experiment formerly mentioned for attempting 
the condensation of water, included in a lead 
vessel, and wrought by the hammer and the 
press t ; in which case the metalline globe, when 
beat flat, should be left in that state for some- 
days before tlie water was taken out, in order to 
see whelher, it would immediately fill the same 
dimensions it had before the operation; for if 
it did not, either immediately, or soon after, 
the condensation might seem to have been per- 
manent;' or otherwise, if the water restored it- 
self, the compression would appear to have been 
only transitory. 

And something of the same kind might be 
tried, as to the extension and rarifaction of the 
air, in glass-eggs, after the manner formerly men- 
tioned J ; when the air being -strongly extracted 
by suction out of the glasses, and the orifices 



* See an experiment of tliis kind perfonncd upon air, in 
Mr. Hauksbee*s Physico-Mechanical Experiments, p. 162 
—166, 

t See above, Aph. 45, t See above, Aph. 45. 
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suddenly cloeed and: inrell aecuiedy tiipe. glasses 
are to remain thus for spme days ; and afterwards 
to be opened} to see whether the external six 
would be attracted with a hissing noise in at,the 
ori^ces pf the glasses ; or, if being opened under 
water, the same quantity of water, would be 
drawn in, as if they had been directly plunged 
intq water j^t first, after the air was shucked out. 
It is probable (or at least deserves ,to be 
proved) that such condensations and rarifactions 
may be made ; be<;aus€^ continuance of time has 
the like effect in bodies a little more dissimilar ; 
thus, for example, a stick being bent by com- 
pression, for somQ time, does not come strait 
again. And this cannot be attributed to any 
lossj in the quantity of the wood by the conti- 
nuaince, because the same thing happens also in 
a plate of iron, which is not exhalable. But 
though the experiment should not succeed by 
barf continuance, still the business is not to be 
deserted, but other assistances used ^ ; for it ^ 
no ^mall acquisition, if fixed and constant na- 
tures may be given to bodies by violence j f^r 
thus air might be converted into wajier by con- 
densation, and many things of the like kind be 
performable; for man has a greater command 



* Such as large and strong condensing vessels and sj^ 
rJnges, for compresaing and confining the air» 
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over violent motions, Uiau. he has over the 
rest*. 

. The third means of practice regards that grand 
engine, or instrument, both of nature and art» 
vi.2. heat and cold. And here th^ human power 
seems perfectly lame on one side ; for we have 
th^heat of £re infinitely stronger, or Qiore in- 
ten8e> than that of the sup, as it naturally comes 
to us, or than the. heat of animals; but cold is 
wanting, unless so far as it may be procured by 
the severity of winter, by caverns, or by the 
application, of snow .and ice, which ii^ tlie way 
of comparison ^lay abont equal the degree of 
heat, aiforded by the noon-day sun in some 
parts of the torrid^^on.e, increased by the rever- 
berations of mountdiis and walls ; for such a de- 
gree of -heat and cold may, for a small time^ be 
endured by anifnals ; but this is nothing to the 
heat qf a melting furnace^ or to a degree of cold 
that answers to such a degree of heat. And 
therefore all things \pith us tend but to rarifac- 
tion, desiccation, and consumption, and scarce 
any to condensation and inteneration. or sup- 

* The experiments of this kind seem to have been no way 
doly prosecuted. The success which Mr. Hauksbee met 
with, in a slight attempt to destroy the spring of common 
air, might very well encourage the use of greater violeoce, 
stronger vessels, and a greater length of time, for th<^ pur- 
pose. Sec his Pbysico-Mechauical Experiments, p^ 1^# &c. 
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pleneas, unless by mixture and, as it were, by 
spurious means. Wherefore instances of cold 
are with great diligence to be sought after, such 
as may perhaps be found by exposing bodies at 
great heights, in sharp frosts; laying them in 
subterraneal caves ; surrounding them with snow 
and ice in deep places, or reservatories made for 
the purpose; by letting bodies down into wells; 
burying them in quicksilver and metals ; plunging 
them in the waters which petrify wood * ; bury- 
ing them in the ground (as they relate of the 
matter for making porcelain) and the like. So 
likewise the condensations naturally made by 
cold are to be sought, that their causes being 
discovered, -such condensations may be trans- 
ferred into arts. Such natural condensations we 
see in the sweating of marble and stone ; in the 
dew condensed on the inside of glass windows 
after a frosty night ; in the condensation of va- 
pours into water within the earth, whence springs 
frequently arise; and other examples of this 
kind. 

But beside thos6 things which are cold to the 
touch, there are certain others potentially cold, 
which also condense, though they seem to ope- 



. ^<For prod acing' the greatest degree of arti^cial cold, by 
freeziftD mixtures, see Mr. Boyle's History of Cold ; a&d 
the cba^of fire, in Dr. Boerhaave's Chemistry. 



175 

rate only upon animal bodies, and scarce upon 
others* And of this kind are many things in 
medicine ; for some remedies condense the flesh 
and tangible parts, such as astringents and thick- 
ners; and others condense the spirits, as ap- 
pears chiefly in narcotics *. 

There are two ways of condensing the spirits 
by soporiferous medicines ; the one by appeasing 
the motion of the spirits ; and the other by dis-, 
pellilig or putting them to flight. Thus violets^ 
roses, lettuces, and the like mild and gentje 
things, by their friendly and moderately cooling 
vapours, invite spirits to unite and restrain their 
brisk and restless n^otion ; but the stronger opi- 
ates, by a malignant and unMendly quality, put 
the spirits to flight ; and therefore, if these are 
applied externally, the spirits presently retire 
from ^e part; and willingly enter into it no 
longer ; but if taken internally, their fumes as- 
cending to the head, every way chase away the 
spirits contained in the ventricles of the brain ; 
and when tlie spirits thus retreat, and are unable 
to fly into any other part, they consequently 
come together, and are thus condensed, or some- 
times quite extinguished or suffocated ; though 
the same opiates taken in moderation, have the 
virtue by a secondary accident, (or by that con- 

* See the History of Life and Death, 
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densationy which Succeeds upon the coming to* 
gether of the spiritB) of supporting and fortify** 
ing the spirits, and checking their useless and 
incentive motions; whence suph opiates become 
of good service in the cure of diseasea, and the 
prolonging of life *. 

The preparations of bodies, likewise, for the 
admission or reception of cold, cannot be omit- 
ted. Thus it is thought that a little warming of 
waiter, hastens its freezing by cold, more than 
if the water was not.watmed at all. Aad the 
instances of tiiis kind ar« to be collected t» 

But as nature supplies cold so sparingly, we 
should here imitate the apothecaries (who, when 
a simple cannot be procured, substitute one 
tiling for another) and carefully search out the 
substitutes or succedaneums^ for cold ; that is, 
we should enquire how condensatipns maybe' 
made in bodies, without cold, whose proper of'- 
fice it is to effect them. . 

And these condensations seem to be of four 
kinds ; the first whereof depends the bare con- 
trusion, which because of the resistance, or rer 
coiling of bodies, has but littie force in causing 
a permanent density, thougli k may do some*- 
what as an auxiliary. The second is made by 



* See the History of Life and Death, 
t See Mr. Boj^le's History of Cold. 
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the contraction of the grosser parts of a body 
after the avolation or exit of the finer, as hap* 
pens iui indurations by the fire, and the repeated 
quenching of metals, &c. The third is made by 
the approach or coming together of the more ' 
solid, or poderous, homogeneous parts of a body, 
ivhich before were separated and mixed among 
the less solid ; as in recovering the quicksilver 
from mercury-sublimate, which in powder pos* 
sessesmuch more space than simple mercury; 
and so again, in purging and separating of metals 
from their dross. The fourth is made by con- 
sent, or applying such things as condense by a 
secret virtue in bodies, tliough these consents 
have hitherto seldom appeared, which is no 
wonder, because till some progress is made in the 
discovery of the forms and structures of things 
there can be but slender hopes of advantage aris- 
ing from the enquiry into the consents of bodies*. 
But with regard to the bodies of animals, there 
are doubtless many remedies, both internal and 
external, which condense, as it were, by con- 
sent, according to what was just now observed ; 
but this kind of operation is rare in inanimate 
bodies f. There goes a report, as well in writ- 

* Because sa<^h consents, or particalar agreements, de- 
pend thereon. 

t See the History pf Condensation and Rarifaction, 
VOL. 11. ^ K 
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ing as discourse, of a tree in one of the Tercera 
Islands, that perpetually distils water, so as to 
be of some convenience to the inhabitants * : and 
Paracelsus says, there is a plant called Rosa 
Soils, orRossSolis, that remains full of dew in 
the noon-day heat, when all other herbs are 
dryt- And if these instances are true, they 
might prove of noble use, and very worthy of 
futher examination. But for those honey-dews^ 
which, like manna, are found upon oak-leaves 
in the month of May ; we judge they are not 
made or condensed by any consent or peculi- 
arity in the oak-leaf, but that they fall upon 
other leaves also, and are only catched and de- 
tained upon the leaves of the oak, because these 
are closer, and not so spongy as most other 
leaves.' 

As to heat, men have a large supply, and a 
great command thereof, though some of its most 
necessary particulars still remain to be obse)^ed, 
and enquired into, notwithstanding the boasts of 
the chemists. For though the works of intense 
heat are much sought after and adniired, yet the 
effects of a slow heat (which are chiefly those 
produced by nature) remain unexperienced and 
concealed. Hence Ve see by the violent heats 



* See Dr. Sprafs History of the Royal Society, 
t See the Sytva Sykarum, 
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BOW eommonly used, the spirits of bodies are 
greatly exalted, as in mineral acid spirits, and 
certain chemical oils, but the tangible parts are 
liardened, and sometimes fixed, i/^ith the loss of 
the volatile ones. And thus the homogeneous 
parts are separated, and the heterogeneous 
grossly incorporated and mixed together, whilst 
tbe structure and more subtile texture of com- 
pound bodies, is, by this means, confounded 
ahd destroyed, so that the effects of a milder 
beat ought, by all me^is, to be tried and dis« 
covered; whence much more subtile mixtures 
and regular textures, or structures of bodies, 
might be procured in imitation of nature and 
th(B works of the sun, according to what we inti- 
mated above *. For the operations of nature are 
performed by much slower degrees, or much 
smaller steps and portions at a time, and by more 
exquisite and various positions or arrangements, 
than the works of fire, as it is now employed. 
And it is then that the human power may seem 
truly enlarged, when, by heats and artificial ways, 
the works of nature may be exactly imitated, or 
expressed in appearance, perfected in virtue, 
and varied in number ; to which we may also 
add, accelerated in time t. Thus the rust of iron 
is a long while in making, but expeditiously ob- 

*See Aph. 35. f See tbe Syha Sylvarum, • 
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tained in the artificial Crocus J^artis. And the 
same is to be understood of verdigrease and ce- 
ruse. Crystal is produced by a long process, but 
glass by a short one ; stones grow slow, but bricks 
are presently made. 

And all the diversities of heat, with their dif- 
ferent effects, are, with diligeitte and industry, 
to be sought out and collected from all quarters, 
\iz. (1.) those of the heavenly bodies, by their 
direct rays ; and as they are reflected, refracted, 
and united by burning-glasses* : (2.) those of 
lightning, flame, and coal-fires : (3.) Fires of 
different material : (4.) open fires, close fires, 
straitened and streaming fires ; or fires modified 
by all the various structures of furnaces: (5.) 
Fire animated by the blast: (6.) Fire left to it- 
self, unexcited : (J.) Fire removed to a greater 
or less distance : (8.) Fire acting through dif'- 
ferent mediums : (9.) moist heats, as those of 
the Balneum Maris, and the dunghill ; exter- 
nal and internal animal heats ; compressed hay, 
&c. (10.) dry heats; as of ashes, lime, sand; 
and, id short, heats of all kinds, with their va- 
rious degrees f. 

« See the experiments made with the Duke of Orleans'! 
burning lens« hy M. Homberg ; Mefnoir. 'dt VAcad, Rorf, 
An. 1702. See also the Philosophical Transactions, and 
German Ephemerides, to the same purpose. 

t See the New Atlantis, in a collection of the Author's Mis- 
cellaneous Writings, printed uniform with the present Work. 
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Above all, the enquiry and discovery of the 
effects and productions of heat, continued and 
reniiitted gradually, regularly, and periodically^ 
at due distances, and with due continuance, 
should be attempted; for this. stated inequality 
is a true offspring of the heavens, and the mother 
of generation. Nor is any thing extremely 
greaj; and commanding to be expected from a 
vehement, hasty, and subsultory heat. This ap- 
pears plainly in vegetables; and again in the 
wombs of animals, where there is a great inequa- 
lity of heat, from the motion, the sleep, the food, 
and the passions of the female in gestation; 
and, lastly, the same inequality takes place in 
the matrices of the earth,' where metals and mi- 
nerals are formed. 

This renders the unskilfiilness of some ipodem- 
alchemists the more remarkable, who expect to 
obtain their end by means of an athanor, or the 
equable heats of lamps, &c. kept burning in one 
constant manner*. And so ipuch, at present, 
for the works ^nd effects of heat. Nor is it yet, 
the season to examine these particulars tho- 
roughly, before the forms and textures of bodies 
shall have been farther discovered and brought 
to light, for it is then that instruments are to be 
sought out, applied, and adapted, when the ex- 

* See the Sylva Stflvarum, under the article Goldt 



* 
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amplesy views, and designs, are fixed and deter- 
mined. 

The fourth means of practice, viz. continu- 
ance, is the provider and dispenser of nature. 
We call that continuance, when a body is left - 
for a considerable time to itself, guardQid and de- 
fended from all external force, in which state the 
intestine motions discover, and finish, or perfect 
their own course, whilst the extraneous and ad- 
ventitious motions are excluded, for the works 
of time are much more subtile than the works of 
fire*. Wine can no way be so well clarified by 
the fire, as by time, noi; are the incinerations 
made by fire so exquisite as the resolutions, con- 
sumptions, and decays of time. The suddeii 
and precipitate incorporations and mixtures 
made by fire, are far inferior to those made by 
time. And the different dnd various textures, 
which bodies endeavour at by continuance, as in 
the case of putrefactions, are destroyed by fire, 
or a violent heat f. 

It may be here proper to observe, that the 
motions of bodies perfectly included, or close 
confined in vessels, suffer something of violence, 
as this iniprisonment hinders the spontaneous 

II ^ 

* See the Svfwk Sylmnun, under the articles Heat, Pre- 
senration, and Putrefaction, 
t See die Sylva Syhtirum, 
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motions of the body, and therefore continuance 
in an open vessel, conduces more, to separation ; 
l>iit in a vessel perfectly closed, to conunixturei 
or combination, and in a vessel imperfectly 
closed, without excluding the air, to putrefac* 
tion* ; f^d in all these cases, instances of the 
works and effects of continuance are to be dili- 
gently collected from all qu^arters. 

The fifth means of operating, yiz, by govern- 
ment and regulation of motion, is extremely 
powerful. We call that the government and re- 
gulation of motion, when one body, by meeting 
another, hinders, repels, or directs its spontane- 
ous motion^ And this generally consists in the 
figure and position, or situation of the vessels ; 
thus the figure of an erect cone forwards the 
condensation of vapours, in alembics, but an in- 
verted cone promotes the purging of sugar, or 
the discharge of the treacle into the receivers f. 
Sometimes also curvature, or flexure, straitness, 
and dilatation, are required by turns, and the 
like. And all percolation depeniis upon ihis, 
that whilst the opposing body opens to one part 
of the liquor, it closes upon or stops another^. 

* See the article Putrefaction, in tlie Sylva Syhanun, 
t And hence the figures, or make of ail the chemical, or 

other vessels, may be easily determined. See Boerhaave's 

Chemistry, under the chapter of Vessels. 
t See the articles ClarificatioA and Percohitionj in the 

Sylva Sifkanun, 
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Nor is the business of percolation, or other re-« 
gulatipn of motion, always carried on by exter- 
nal means, bftt also by internal, pr by means of 
one body within another, as when stones are put' 
into water to collect its sediment, or earthy parts, 
or when syrups are clarified with the white of 
eggs, whereto the grosser fssculences adhere, and 
may be afterwards separated. And to this regu-, 
latlon and direction of motion, Telesius, from a 
slight and superficial consideration, attributes 
the figures of animals, as if they were moulded, 
and took the impression of the veiny, wrinkled, 
and hollowed sides of the matrix. For he ought 
to have considered, that though eggs also are 
formed in the uterus, after the same manner as 
the foetus, yet no wrinkles or inequalities appear 
on their shells. But it is true, indeed, that the 
regulation of motion produces figure in mould- 
ing and cast-work. 

llie sixth means of practice consists in ope- 
rating by consents^ or avoidances, which fre- 
quently lie deep concealed ; for those usually 
called occult, and specific properties, and sym- 
pathies and antipathies, are in great measure the 
corruptions of philosophy. Nor can we have 
any solid hopes of discovering the consents of 
things, before the discovery of forms, and sim- 
ple textures, for consent is no more than the 
sympathy or correspondence of forms and tex- 
tures to each other. 
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But the greater and more universal consents 
of things, are not absolutely obscure. We will 
therefore begin with these. The first and prin 
cipal diversity of things is this, tliat some bodies 
differ greatly in their, quantity, and rarity of 
matter, yet agree in texture, whilst others agree 
in quantity, and rarity of matter, but differ in 
texture. For it is well observed, that the two 
chemical principles, sulphur and mercury, run, 
as it were, through the universe of things*. 
And, doubtless, there appears to be a certain 
consent of nature, or an agreement of bodies, in 
these two principles, from a consideration of the 
most universal phcenomjena. Thus there is an 
agreement betwixt brimstone, oil, unctuous ex- 
halations, flame, and perhaps the body of the 
stars ; and again, between quicksilver, water, 
and aqueous vapours, air, and perhaps the pure 
interstellar aether. But these two larger sets, or 
tribes of things, jliffer prodigiously from each 
other in quantity of matter and density, though 
they greatly agree in texture, as appears in nu-. 
merous instances. But, on the other hand, the 
different metals have a great agreement in quan- 
tity of matter and density, especially in respect 
of vegetables, &(;. but differ greatly in texture. 



* Sec tiie Sylvi^ Sylvarum, under the article Principles of 
Chemistry. ■ 
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whilst vegetables and animals have an infinite 
variety of texture^ yet differ not considerably in 
quantity of matter or density *. 

The next most general consent is that betwixt 
primary or perfect bodies, and their fostering 
matters, that is their solvents and aliments. It 
must therefore be examined, in what climate, in 
what earth, or glebe, and at what depth, all the 
metals are generated f ; and so of gems, whether 
those of the rock, or produced in mines t; in 
what glebe, or earth, all trees, shrubs, and 
plants, principally grow and delight; likewise 
what amendments, or kinds of composts, whe- 
ther of chalk, sea-sand, ashes, &c. succeed the 
best ; and which of thpm are fittest, and most 
serviceable, according to the difference of the 
land. So again, the grafting and inoculating of 
trees and plants, with the methods thereof, for 
the most si^ccessful ingrafting has a great depen- 
dance upon consent, betwixt the trees ingrafted. 
In which respect, it is an agreeable experiment^ 
which we are informed was lately tried, of the in* 
grafting of field trees, which has hitherto been 
practised only in tinose of the garden ; whence 
the leaves and mast of the former have been ob- 

* See the Hi^ory of Condensation and Rarifaction. 
t See Bech^r's Physica Subterranea. 
t See Mr. Boyle's piece of tiie Origin and Virtues of 
gems. 
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tained much larger, and the trees rendered more 
^hady*. In like manner, the aliments of ani- 
mals must be respectively noted in general, to* 
gether with their negatives f; for carnivorous 
animals cannot be fed with herbage. Whence, 
(though the will in men has a greater influence 
over their bodies, tiian in other animals) the or- 
der of the folietani, or leaf-eaters, is said to have 
dropped^ after trial, upon finding that leaves 
were not capable of nourishing the human body t« 
Again the different matters of putrefactionsy 
whence little living creatures are bred, should be 
likewise regarded §. 

The consents betwixt perfect bodies, and their 
subordinates, as exemplified above, are suffici- 
ently manifest, whereto may be added the con- 
sents betwixt the senses and their objects. And 
as these latter consents are exceeding evident, 
well observed, and thoroughly discussed, they 
may afford great light to other consents that are 
hitherto latent )[. 



• See the Sijlva Sylvarum, nnder the article Vegetables 
and Vegetation. 

t As in discovering the form of heat. See the Tableau 
Jph.l2,&Lc/ 

I See the Sylva Sylvarum, $ Ibid. 

II See the Sylva Sylvarum, under the articles ImagioatioB^ 
Senses, Sound, Sympatb^> &c. 
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But tiie internal consents and avoidances of 
bodies, or their affections and disagreements, 
vulgarly, and often superstitiously, called by the 
name of sympathies and antipathies (whence we 
unwillingly use the expression) are exceeding 
rare, as being either falsely attributed to things, 
mixed with fables, or overlooked and neglected. 
Thus there is said to be an enmity between the 
vine and the colewort, because they thrive not 
well when planted near each other, whereas the 
reason id, that both of them are succulent, and 
powerfully attract the moisture of the earth ; 
whence they mutually defraud each other. So 
there is said to be a consent, and friendship, be- 
twixt com and the red poppy, because they both 
grow only in ploughed ground, whereas there ra- 
ther seems to be an enmity between them, be- 
cause the poppy grows from such a juice of the 
earth, as was left and rejected by the com, so 
that the sowing of com prepares the ground to 
yield poppies. And there is a great number of 
these false reasons, and fictitious solutions of 
consents or sympathies prevailing. But fables 
are here to be absolutely rejected, whence there 
will remain but a slender stock of such consents 
as are approved by certain experience, like those 
between iron and the loadstone, gold and quick- 
silver, &c. though there are some others also 
found worthy of observation in chemical experi- 
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ments upon metals *. But the most are to be 
observed in certain medicines, which, by secret 
and specific properties, regard either certsdn 
parts, or humours of the body, or certain dis- 
eases, and sometimes individual natures f* 

Nor are the consents between the motions and 
changes of the moon, and the affections and 
passions of the inferior bodies, to be omitted; 
'SO far as they may be observed, and collected, 
from the experiments of agriculture, naviga- 
tion, and medicine, or otherwise, with the re- 
quisite severity, and justness of choice and judg- 
ment X. And the less common all the instances 
of secret consents are, with the greatest dili- 
gence they ought to be enquired into, upon the 
footing of faithful history and just relation; pro- 
vided this be done without levity, or credulity, 
and with a proper degree of doubt, suspension, 
and tradition §. 

There is still another consent of bodies, in 
the way of operating, which, though it seems 
inartificial, is yet of excellent and various use, 
and ought therefore to be enquired into by the 
means of careful observation ; viz. a disposi- 

* See fiecher's Physica Subterranea. 
t See Mr. Boyle of Specific Remedia, 
X See the Sylna Sylvarum, and History of Winds. 
$ See Sylva Sylvarum, under the articles Imagination, 
Sympathy, >&c. 
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tion; or indisposition, to unite by simple c6m- 
position, or apposition : for some bodies easily 
and readily mix and incorporate ; but others 
with difficulty, and unwillingly. Thus powders 
mix best with waters ; but calxes and ashes with 
oils, &c. And not only the instances of the 
propensity or averseness of bodies to mix, are 
to be collected ; but likewise the instances of the 
arrangement of parts ; their distribution and 
digestion upon mixture; and, lastly, those of 
predominancy after the union is made*. 

The seventh and last method, or means of 
practice, is to operate by changing, and various- 
ly combining the former^ six. But till each of 
those shall have been fartlier enquired into, it 
will not be seasonal to offer any examples of this 
method. Tlie series, or chain, of this kind of 
alternation, or different c<Hnbination of ways, as 
it may be accommodated to the production of 
particular effects, is, indeed, exceeding difficult 
to be understood ; though extremely powerful in 
the effecting of works. But mankind labour un- 
der the utmost impatience, with regard to this ' 



♦ It deserves to be attentively considered, how ready and 
commodious a thing practice would prove, if all the assist- 
ances here pointed out, were procured ; and employed, as 
they might be, according to the design of this piece. 
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kind of enquiry and practice * ; though it be 
like a clue to the labyrinth of great works f. 
And thus much by tlie way of illustrating sove- 
reign instances. 

51. In' the twenty-seventh, and last place, 
among our prerogative instances, come magical 
instances ; by which we understand such where- 
in the matter, or efficient, is but small, compar- 
ed with the greatness of the work, or effect, pro- 
duced : so that though these instances were com- 
mon, they would still be almost miraculous; 
sothe of them at first sight, and others even 
when attentively considered. Nature, indeed, 
of herself^ affords these sparingly; but what she 
may do, when farther searched and entered into ; 
and after the discovery of forms, latent proces- 
ses and concealed structures ; will appear to pos- . 
terityt. 



* That is, they have not patience to go through the en- 
qiiiry> which alone directly leads up to practice : or they 
preposteroosly desire to obtain the end, inthout enduring 
the means. 

t The Yeader may have some tolerable notion of the 
thing here m^ant> by carefully reading over the author's 
Histories of Life and Death ; of winds, and of Condensa- 
tion and Harifaction ; and understanding to what discove- 
ries they lead ; or what the tendency is of the whole. 

t Little progress has been hitherto made iu this medul- 
lary part of physics ; for men have frequently mistaken, or 
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These magical effects, so far as we can liither- 
to conjecture^ are produced three ways; viz. 
(1.) by self-multiplication, as in fire, and those 
poisons, called specific; as also in motions, 
which pass and increase, as they go, from wheel 
to wheel; (2.) by excitation, or invitation, in 
another body ; as the loadstone animates num- 
berless needles, without loss, or diminution of 
its virtue : and we find the same kind of virtue 
in yeast, &c. (3.) by the preoccupation of mo- 
tion, as we above observed in' gunpowder, guns, 
and mines *. 

The two former of these methods require the 
discovery of consents ; and the third, the mea- 
sure of motions. But whether there be any 
method of changing bodies in their smallest 
parts, and transposing the more subtile textures, 
or structures, of matters (which is a thing that 
regards all kinds of transformations in bodies ; so 
that art might thus quickly effect, what nature 
is a long while in bringing .about. We have hi- 
therto no certain indications. For as in things 
that are solid, true and useful, we aspire to the 
ultimate, or highest perfection ; so we perpetu- 

wilfully deserted, the road that leads to it ; though this was 
not only pointed out, but entered by the author ; as appears 
remarkably in his .Sylva Sylvarum ; History of Life and 
Death ; History of Winds, &c. 
* Jpk, 56. 
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idly despise, and to the utmost of our povrer, 
discard and reject such as are vain, tumid and 
empty. And so much for the subject of prero- 
gative instances. 

52. It must be observed, that in this our new 
machine for the understanding, we deliver a lo- 
pcy not a philosophy : biit as our logic directs 
the understanding, and instructs it, not like the 
conmoion logic, to catch and lay hold of ab* 
stracted notions, as it were by the slender twigs,' 
or tendrels, of the mind ; but really enters; and 
cuts through nature, and discovers the virtues 
and actions of bodies, together with their laws, 
as determined in matter ; so thc^t this knowledge 
flows not only from the nature of the mind, but 
also from the nature of things, and the uni- 
verse ; hence it is no wonder, that in order to 
give examples and illustrations of our art, we 
every where employ physical considerations and 
experiments. 

We have here laid down twenty-seven prero- 
gative instances, viz. 1. solitary instances; 2. 
travelling instances; 3. glaring instances; 4., 
clandestine instances ; 5. constituent instances j 
6, conformable instances; 7. singular instances ; 
8. deviating instances ; 9* frontier instances ; 
10. {stances of power; 11. accompanying and 
hostile instances; 12. subjunctive instances; 
1 3. instances of alliance ; 14. crucial instances ; 

VOL. II, . b 
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15. instances of divorce ; l6. instances of en- 
trance; 17. summoning instances; 18. journey- 
ing instances ; 19. supplemental instances ; 20. 
lancing instances; 21. instances of the staff; 
22. instances of the course ; 23. doses of na- 
ture ; 24?. instances of reluctance ; 25. intimat- 
ing instances ; 26. sovereign instances ; and, 27* 
magical instances. And in point of informa- 
tion, they assist either the sense, or the under- 
standing: the sense, as the five instances of 
light ; and the understanding, either by hasten- 
ing the exclusion of the form*, as the solitary 
instances ; or by contracting, and more nearly 
indicating, the affirmative of the form t ; as the 
travelling, glaring, accompanying, and subjunc- 
tive instances ; or by raising the understanding, 
and leading it to kinds, and common natures ; 
and that eitlier immediately, as the clandestine, 
and the singular instances, and instances of alli- 
ance ; or in the next degree, as the constituent 
instances ; or in the lowest degree ; as the con- 
formable instances ; or again, by rectifying the 
understanding, depraved by the things whereto 
it is accustomed, as the deviating instances; or 
by conducting it to the great form, or fabrick 
of the universe, as the frontier instances; or,' 



« See the tables, Apk. 11, U, &c. 
t See the tables, Aph^ 11, &c. 
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lastly, by guarding it against &Ise forms and 
causes, as the crucial instancesi and instances 
of divorce. 

And as to practice they either mark out, mea- 
sure, or facilitate it. They mark it out by 
shewing with what particulars we are to be^, 
to prevent labouring in vain ; as the instances of 
power : or to what we should aspire, if it be at- 
tainable : as the intimating instances : the four 
mathematical ones, measure and limit it ; and 
the sovereign and magical ones, facilitate it *. 



• If all this has «ot been clearly perceived in reading the 
foregoing Doctrine of Prerogative Instances, the whole may 
deserve to be read over again, in the light that is here af- 
forded. And as a foundation, let the fourth Aphorism of 
tills Second Part be well understood. When the whole is 
conquered^ it will appear, that this Doctrine of Instances 
is a very important part of the Novum Organnm, and makes 
the business of enquiry an almost mechanical thing, level to 
every capacity; for if the Instances, that is. Particulars, be 
collected upon' any subject, and thrown into Tables, in the 
manner here directed, they of themselves exhibit a concise 
history of the subject, that leads up to its Form, or latent 
process. Hence this Doctrine of Instances is a kind of ge- 
neral Direction, or Table, for the due conducting and pro^ 
secuting of all enquiries ; so as at the same time to deter- 
mine, limit, or almost grasp, the form of the nature en- 
quired into, and lead directly to practice. And in this 
view let the author's particular histories be constantly read ; 
as those of Life and Death ; Winds ; Condensation, and Ra- 
rifaction ; and seve'ral in the Sylva Sylvarum. 
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And of these twenty-seven instances^ a col- 
lection of some should be made at first, as was 
above observed * ; without waiting till we come 
to particular enquiries ; and of this kind are the 
conformable, the singular, the deviating, and 
the frontier instances ; the instances of power, 
of entrance, intimating, sovereign, and magical 
instances, because these either assist and rectify 
the understanding or the seiise, or afford instruc- 
tion with regard to practice in general ; and for 
the rest, they are to be searched out when we 
make tables of view f for the business of the in- 
terpreter, upon any particular subject. For the 
instances honoured and enobled with these pre- 
rogatives, are like a soul among vulgar instances 
of view ; and as we said at the first |, a few of 
them serve instead of many, and therefore when 
we make tables, such instances are studiously to 
be sought out, and set down therein. The doc- 
trine of them was also necessary to what we de- 
sign shall follow ; and therefore a preparatoiy 
account thereof was here requisite. 

And now we should proceed to the helps and 
rectification of induction, then to concretes, la- 
tent processes, concealed structures, &c. as 
mentioned in order, under the twenty-first apho- 



* See Aph. 32. t See Aph. 11, &c. 
t See Aph, 22. 
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rism ; that at lehth, like faithful guardians, \7e 
might possess mankind of their fortunes, and re- 
lease and fre^ the understanding from its mino- 
rity 9 upon which an amendment of the state and 
condition of mankind, and an enlargement of 
their power over nature, must necessarily ensue. 
For by the fall man at once forfeited his inno- 
cency, and his dominion over the creatures, 
though both of them are, in some measure, re- 
coverable, even in this^ife : the former by re- 
ligion and faith ; and the latter by arts and sci- 
ences. For the world was not made absolutely 
rebellious by the curse, but in virtue of that^e- 
nuticiation, " In the sweat of thy brow thou 
shalt eat thy bread,'' it is at length, not by dis- 
putes, or indolent magical ceremonies *, but by 
various real labours, subdued, and brought in 
some degree to afford the necessaries of life. 

f Sach as those in the Sympathetic Philosophy; the 
Magical Philosophy of Paracelsus^ &c. 
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X HE author purposely left many parts of his 
new engine untouched, to go in quest of proper 
materials whereon to employ it ; and, being pre- 
vented by death, did not return from prosecut- 
ing the latter design, to finish the former. 
Whence though the parts that are treated, ap- 
pear* perfect, as parts; yet the whole of this 
grand engine wants much of being compleated. 

The contrivance itself has, by the greatest 
masters in science, been thought the best adapt- 
ed, and most serviceable, of all those at any 
time proposed, for the advancement of philoso-- 
phy and art ; so that to perfect and fit it for ge- 
neral use, may deserve more than ordinary care 
and concern. 

And though to bring it so forward as we find 
it, was the labour of a master-builder ; though 
the work, in its own nature, is difficult, and, to 
vulgar philosophers, somewhat paradoxical ; yet, 
perhaps, the author has left such instructions 
concerning it, as may enable workmen of a 
lower class to finish it, and render the methc^ 
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of using it generally intelligible : which seems 
rather to require sedulous application, than any 
extraordinary learning, or uncommon abilities. 

In order, therefore, to promote the finishing 
thereof, it may be proper to indicate the more 
considerable attempts that have hitherto been 
made, with a view to something of the kind ; 
and shew what farther remains to be done, with 
regard to the perfecting of this noble invention, 
and bringing it into famihar use. 

Aristotle has left us four books of analytics; 
the two first whereof, shew how to construct the 
forms of reasoning ; and the two latter, deliver 
the art of discovering and judging of things. 

These books of analytics appear to have been 
little understood, till they were illustrated and 
explained by Gunther; with the addition of 
what is found to the same purpose in Plato * and 
Galen f. Gunther has two treatises upon the 
subject: from whence many latter writers upon 
methods, seem to have drawn their doctrine ; 
only illustrating it with examples derived from 
mathematics, algebra, and physics J. 

« See Plato, ia PhsBdr. 

t See Galen, de optim. Docend. gen. 

X See Ow^nns Guntherus Methodornm Tractatus duo, 
continentes totius artis Logicse mednllam, facultatem omni- 
um Scientiaram ac Demonstrationum Princi'pia inyeniendt, 
dijudicandique Ationem. Helmstad. 1586. 
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This work of Gunther was many years after 
sacceeded by another of the great mathema* 
tician Weigetius ;■ wherein he endeavours to de- 
duce the art of demonstration from mathemati- 
cal principles ; and farther to explain, illustrate, 
and shew the use of Aristotle's analytics *. 

The celebrated M. Des Cartes wrote an ex- 
press treatise de Methodo ; wherein he reduces 
the whole art to four rules, that seem contained 
in Aristotle's analytics ; and will be found to 
coincide with the Medicina Mentis, mentioned 
below. This method of Des Cartes, is deliver- ' 
ed, with considerable improvements, in the 
fourth part of the Art de Penser; where the 
author constitutes to method ; viz. the analyti- 
cal, and synthetical; the former discovering, 
and the latter for teaching. And he illustrates 
the whole with a variety of examples, as well 
physical as mathematical. 

Upon the same foundation, in the year l687, 
the excellent M. Tschimhaus, a member of the 
Royal Academy of Sciences at Paris, published 
an essay towards a genuine logic, or method of 
discovering unknown truths f- This is an extra- 



♦ See Analysis Aristotelica, ex Euclidc restituta. Jen«. 
1658. 

t Medicina Mentis, sive Artis Tnveniendi PwBcepta Ge- 
neralia : or what explains the design better, Tantamen ge- 
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ordinary performsoiicey that proceeds entiriely 
upon the mathematical^ or rather algebraical 
Hietbod ; and deserves to be read with care and 
Intention. 

M, Tschimhans, reflecting that mathemati* 
cians being the only set of men, who either 
maintained no controversies, or at least soon 
came to a determination of them ; hence appre- 
hended, that mathematicians alone were pos- 
sessed of the right method of enquiry. Upon 
this, he applied Umself to mathematical studies; 
in order to see whether, by making the proper 
alterations, the mathematical method could not 
also be acconmiodated to other subjects. 

In particular, he applied himself to algebra; 
and found that this art performs even more than 
it promiaes ; and with the highest degree of cer- 
tainty : when, having acquired a habit of solv- 
ing the greatest difficulties therein, and examin* 
ing the secret nature of its method, or manner 
of procedure ; he 6ayB, he observed that un- 
known truths may be discovered, after the same 
manner, not only in mathematics, but in every 
other science. 

He makes the foundation of human certainty. 
to lie in those things wherein the operation of 

nuinae Logics^ ubi disseritur de Metfaodo detegendi incog- 
nitas Veritates. The second edition is corrected and en* 
Urged bj the author. 
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the understanding is most manifest; or those 
which may be conceived^ without any possibili«> , 
ty of a contradiction ; as that the whole is grea* 
ter than a part; that the radii of a circle are 
equal, &c. whence numerous other truths may 
be drawn : and, on the other hand, he lays it 
down for certain, that those things which cannot 
be conceived, are false. 

But here the author cautions us against being 
deceived by the imagination ; for, according to 
him, many things are perceived by the imagina- 
tion only; of which things, no distinct notion, 
or conception, can, by woi^ds, be communicated 
to another ; as in the case of pain, lights co- 
lour, sound, &c. Hence he recommends two 
ways of distinguishing between the perceptions 
of the imagination, and the conceptions of the 
understanding. The first is, by large, and fre- 
quent experience, and especially, by tlie help oi 
matliematics, to acquire a habit of finding, the 
difference betwixt them ; and the second, is to 
consider the equality there is in the human un- 
derstanding, which all men have equally alike : 
for what a man truly conceives, he can com- 
municate to another; as we see in matheinatical 
demonstrations, which are equally understood 
by all men ; whereas tliose things which are per- 
ceived by the imagination, as he calls it, are 
perceived unequally, or more by some, and less 
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by others. And by justly distinguishing betwixt 
thesq two powers, or ^ulties of the mind, he 
supposes many great errors may be avoided. 

We next proceed to the author's method of 
discovering new truths; wherein he supposes 
that any one may continually advance to an in- 
determinate length, without danger of falling in- 
to error. And here he advises us first to pro- 
cure, with great diligence, a stock of all the 
possible conceptions with the mind, in the com- 
mon course of studies and occasions, takes cog- 
nizance of. For, from these conceptions, de- 
finitions, in his method, are to be immediately 
formed; then properties to be deduced from 
these definitions; which properties he calls by 
the name of axioms : and from the definitions, 
combined all manner of ways, he discovers se- 
condary truths, or theorems ; thus making the 
whole process algebraical. 

He determines it to be in the power of men 
to form scientifical definitions ; and in order to 
form them justly, advises us to consider the 
manner wherein the thing to be defined is itself 
actually fonned : or, as he calls it, still in allu- 
sion to mathematics, generated; and from this 
' consideration, he directs us to derive the defini- 
tion. Thus, for example, he defines virtue to 
be the power which men have of preserving thieir 
own nature, according to the laws of just rea- 
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90d; or of procuring to themselves all the real 
perfections both of body and mind; or, again, 
the perfection, or melioration of human nature^ 
according to the laws of just reason. 

To facilitate this business of forming defini-* 
tions, he lays down three general rules. The 
£rst is, for reducing things, in thought, under 
their ultimate kinds, or most general concep* 
tions. And these highest mental kinds, or 
classes, he makes to be three ; ijelating to things 
imaginary, mathematical, and physical: under 
which heads all things that exist may be ranged. 

The second rule is, when things are thus r^ 
duced under their highest kinds, or classes, to 
observe, either by reason or experience, what 
things those are which remain continually pre- 
sent in every conception. 

The third rule is, that all the formed concep- 
tions be so ordered, as to succeed each other, 
according to what he calls the number of pos- 
sibilities, or elements ; or according as one thing 
supposes the existence of another: beginning 
with the simple cases, and proceeding gradually 
to the more complex. 

The first elements of imaginary things, per- 
ceived by the sense, he makes to be fluidity, 
and solidity ; the first of the mathematical, he 
makes to be points, strait lines, and curves; 
and the first^ of the physical, matter, motion, 
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and rest ; without which nothing farther can be 
conceived. These roles he explains and illus- 
trates by many examples, especially of the ma* 
thematical kind : and . then proceeds to shew 
the way of forming axioms from these genuine 
definitions ; which he supposes to be the ele- 
ments, or first principles of truths. And by 
considering these definitions, either simply, or 
comparatively, and in all their elementary re- 
lations, he deduces those truths from them, 
which he calls axioms. And thus, by consider- 
ing the scientifical definitions of a strait line 
and a circle, or the relations arising from their 
generations ; a large number of axioms may be 
deduced. For example, from considering the 
generation of a circle, by the revolution of a 
strait line about a fixed point, this axiom arises ; 
viz, that the motion is slower towards the centre, 
and quicker towards the circumference. And 
so in other cases. 

After the requisite definitions are formed, and 
compared together, the last thing is to combine, 
or join them with each other, so as to constitute 
what the author calls theorems, or new truths. 
For two or more definitions, or natures, being 
thus joined together, there'may hence arise dif- 
^rent natures, or new possibilities, depending 
upon each other : as' we see in compound ma- 
chines, &c. And this the author again illus- 
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trates with a great variety of geometrical and 
physical examples. The whole procedure he 
declares to be the same that is used by the mas- 
ters of algebra, for solving such problems, as at 
first sight might appear unsolvable, by any hu- 
man genius. For a problem being proposed, the 
thing is represented to the eye, as if it were al- 
ready known and discovered ; so as clearly to 
shew what particulars, are here joined together; 
whilst the natures, or definitions, thereof are 
either already known, or actually exhibited. 
Then each different nature is separately consi- 
dered, and expressed by a different equation, in 
the most simple characters possible. And now 
these several equations are variously compared, , 
or combined together, till a single equation 
thence arises, and includes the natures before 
expressed by different equations ; so as clearly 
to demonstrate how the question proposed may 
receive a solution. 

The author afterwards shews how his method 
of discovering truth may be eased : and in order 
thereto, first' removes the impediments in the 
way ; among the chief whereof he places fals- 
hoods, prejudices, and errors; enquires into 
their origin ; and produces instances thereof, in 
his three kinds of subjects, viz. imaginary, ma- 
thematical, and physical. He accounts those 
the most subtile and treacherous errors, when 
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imaginaiy matters are confounded with real, or 
physical ones; which he observes to be done 
even by the most acute philosophers among the 
modems, in laying down the principles of na- 
ture ; and shews how various sects and preju- 
dices, have thence arisen, and spread them- 
selves. 

These false philosophies, and reigning preju- 
dices, he apprehends may be corrected two , 
ways ; viz. first, by exactly distinguishing be- 
twixt the operations of the understanding, and 
those of the imagination ; and, secondly, by as- 
sisting the understanding, in the discovery of 
truth, with the imagination' directed by a good 
method of investigation. And this help is af- 
forded, (1.) by a just adapting of words to 
things ; (2.) by proper characters for different 
ideas ; (3.) by motions, or moving engines, and 
contrivances, to assist the mind in its opera- 
tions; and, (4.) by new experiments, which 
give new conceptions. And by this means he 
supposes the imagination may be brought to co- 
operate with the understanding. 

The second impediment, he makes to be tliis ; 
that we do not duly regard, nor attentively con- 
sider, the things already known : and the third, 
that we too much regard the usefulness of know- 
ledge, and discoveries ; whereas, he says, we 
ought to content ourselves with the bare dis- 
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covery of new truths: otherwise we block up 
the ivay to the most useful things of all. For 
a very small natural power, which in the ab- 
stract conception, appears of very little signifi- 
cance, may yet prove infinitely useful in its fu- 
ture applications ; as in the case of the magne- 
tic needle, printing, gunpowder, &c. For num- 
berless inventions of this kind may be derived 
from trivial experiments. 

The fourth impediment, he makes to be a na- 
tural indisposition in men ; whence they are not 
always fit to go upon the enquiry after truth : 
and for this indisposition he proposes several re- 
medies. The fifith impediment, is a too long 
series of investigation ; which he endeavours to 
remove by a proper distribution of the work, 
and establishing a proper order. And the sixth 
impediment, he makes to be this ; that the af- 
fairs of life often prevent our enquiring after 
truth : which hindrance he proposes to remove, 
by directing us to follow our own inclination in 
pursuits. 

In the last place, he comes to deliver the me- 
thod of discovering unknown truths, with re- 
spect, (1.) to ourselves ,in following our own in- 
clinations ; (2.) with respect to those sciences, 
the knowledge whereof is the most necessary, 
or most pleasing; and, (3.) with respect to na- 
tural philosophy, which, when known is, accorc* 
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ing to hiniy the most delightful of all sciences* 
For by natural philosophy he understands a. 
knowledge of the universe, demonstrated a pri— 
oriy in exact mathematical order ; and confirm- 
ed posteriori, by manifest experiments, sufficient 
to, convince the imagination. 

Such is the general plan of the Medicina 
Mentis : wherein we may observe much sagaci- 
ty and ingenuity : but perhaps, when closely ex- 
amined, the work will appear a little too much ^ 
influenced by the notion, which the author at 
first espoused, of fitting the direct algebraical 
method to universal philosophy; and that he 
has thus endeavoured to found an universal art 
of investigation upon one, which, though ex- 
tremely noble and excellent, is yet limited or 
confined : or that, at best, his method is not 
sufficiently general, or fitted for universal prac- 
tice ; but rather formed according to the model 
of man, than the model of nature. It may also, 
tiU farther improved, appear to be more mental 
than practical ; and to be better fitted for solv- 
ing phaenomena in the ordinary manner, assign- 
ing probable reasons of things, and making all 
square with the human mind ; than to discover, 
and such actuating causes as shall enable men to 
subdue and conquer nature by works : in which 
light, it seems to fall vastly short of the Novum 
Organum, or Art of Investigating Forms. 
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But though in this principal view, the Medi* 
cina Mentis may not he so useful as the Novum 
Organum, yet they have a remarkable agree- 
ment in numerous other respects ; and may be 
made greatly to assist and promote each other : 
especially the Medicina Mentis will prove ser- 
viceable to the Novum Organum, in the forming 
of notions; which M. Tschimhaus terms the 
forming of definitions. Thus much is certain, 
that they both deserve to be farther improved, 
and reduced to practice : for the field of nature 
b so large, , as to require all the engines, and 
artificial helps, that can any way be procured. 
And if this method of M. Tschimhaus shall be 
brought to perfection, or commodiously fitted 
for practice ; it will then, perhaps, be found to 
coincide with the Novum Organum, so as to 
constitute a part of that general engine, from 
whence, it seems in great measure, to have been 
derived : for, as the Medicina Mentis is the al- 
gebra of men, apphed to things ; so the Novum 
Organum may be called the algebra' of nature, 
apphed to herself. 

Among the later philosophers of our own na- 
tion, who have endeavoured to improve, or 
find out, methods of making new discoveries ; 
the principal seem to be Mr. Boyle, Mr. Locke, 
Dr. Hooke, and Sir Isaac Newton. Mr. Boyle 
has given us a particular account of the method 
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he pursued, in his plulosophical enquiries ^ 
which plainly appeared to be formed upon ihG^ 
model of the Lord Bacon ; and is no other than, 
a loose and imperfect kind of induction, pro- 
ceeding upon certain tables of enquiry, or gene- 
ral heads of history. For in every regular en- 
quiry, Mr. Boyle first proposed to himself three 
kinds of orders, ranks or classes, under which 
he ranged all the particulars relating to the his* 
toiy of his subject ; whether it were a body, a 
quality, an operation, or a process. The first 
general order, or place, was destined to receive 
all such titles, or heads of enquiry, as readily 
occurred upon the first deliberate view, or ge- 
neral survey of the subject; the titles being 
made sufficiently numerous and comprehensive, 
and not accommodated to any hypothesis. His 
titles of the second order were set down, after 
a careful consideration of the heads of the first ; 
txying the experiments, and making the observa- 
tions there proposed ; and after reading authors, 
conversing with philosophers, and meditating 
upon the subject ; so as thus to have procured 
a full information with relation to the whole 
thereof. This set of titles will, of course, be 
more exact, more full, and better ranged than 
the first; whence the materials here contained 
or indicated, will, with the proper introduction, 
alterations in method, connections, transitions. 
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additions, farther directions, &c. begin to form 
a natural history of the subject; that may be 
improved, from time to time, or from age to 
age, till it arrives at perfection. Lastly, where 
the enquiry was difficult, or large, the author 
thought proper to form a middle ordei* of titles, 
interposing betwixt the two former; and this by 
carefully examining and comparing the several 
particulars ranged under the titles of the first 
order: so as thus to discover many new direc- 
tions, and heads of enquiry; which being after- 
wards added to the former, may require the 
whole to be new-moulded ; and afford a much 
more copious and useful set of titles, than the 
first : all which titles are to be filled up, as ex- 
periments or observations are made, or the pro- 
per informations obtained. But after all, as 
many particulars may happen to be omitted, or 
not be thought of at the prope): time, or when 
they are wanted ; and as the history must needs 
be improvable by after thought, and farther 
knowledge ; the author leaves a place empty, by 
way of appendix to his titles, for receiving the 
particulars omitted, that belong to some of the 
titles ; but were forgot or overlooked : and ano- 
jdier for particulars to be added; under which 
such hew matter was to be received, as might be 
procured by farther discoveries and improve^* 
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m^ts tnade, after the history should be written, 
or published *. 

Mr. Locke appears to have designed a kind 
of familiar explanation, and illustration of many 
aphorisms of the first part of the Novum Orga- 
num ; in his excellent Essay upon Human Un- 
derstanding; and again, in his posthumous' 
piece, concerning the Conduct of the Under- 
standing ; but he seems no where to have ex- 
plained the second part of the Novum Orga- 
num ; or the Art of Investigating Forms. His phi- 
losophical writings are now generally known 
and read ; but as they tend to the curing of pre- 
judice, preparing the mind, and fitting it for the 
discovery of truth, rather than to open any fresh 
fountains of science, or teach the art of disco- 
very, they need not here be insisted on ; especi- 
ally as they have but little immediate regard to 
natural philosophy; from whence all the sciences 
should be derived and supplied. And the same 
character may be understood proportionably of 
Father Malbranche's Recherche de la Verity. 

Dr. Hooke, who was a great master in the art 
of invention ; as appears by his niunerous con- 
trivances and discoveries; pursued much the 
same method as Mr. Boyle. In his piece for 

* See Mr. Boyle's Works, Abridgm. Vol. I. Prelim. 
Disc. p. 34. 
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improving nataral philosophy, he seems to have 
proposed to perfect the design of the Lord 
Bacon's Novum Organum. And it is great pity 
that a person so well suited to the work, did not 
proceed farther in it. All he has done towards 
it, is little more than a familiar repetition of 
what the Lord Bacon had before laid down un- 
der the doctrine of idols; helps for the senses ; 
the doctrine of prerogative instances ; and the 
method of collecting a history of nature : though 
the Doctor has sometimes added apt illustra- 
tions, large explanations, said particular im- 
provements. 

Had Dr. Hooke finished the piece, according 
to the scheme he at first proposed, it would 
doubtless have familiarized the parts of the No- 
vum Organum, which are already extant ; and, 
perhaps, have supplied the rest : but as it now 
stands, it is defective in those vexy parts which 
are wanting in the Novum Organum. It was 
indeed a posthumous piece ; and, perhaps, pur- 
posely neglected by the Doctor towards the 
close of his life ; for fear of divulging his me- 
chanical, or philosophical, algebra, which he 
seems to have learnt from the Novum Organum, 
and desired to conceal * 



* See the accoant of his life^ prefixed to hb posthu- 
mous works, p. 4. See also his method of improving na- 
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Sir Isaac Newton appears to have had a very 
extraordinary method of making discoveries; 
but as that great philosopher did not think pro- 
per to reveal it, philosophers of an i^nferior rank 
can only guess at it, and admire what they do 
not fully understand. Where the business of in- 
vestigation depended upon experiments, as par- 
ticularly in his excellent enquiries about lights 
he seems first to have imagined, in his mind, how 
things were, and afterwards contrived his expe- 
riments, on purpose to shew whether those things 
were as he had preconceived them, or not ; and 
according to the information thus obtained, 
whether from his own experiments and observa- 
tions, or those of others ; he altered and im- 
proved his notions, till after various trials, and 
various amendments, his notions appeared to be 
just and perfect. And this is a short, or mecha- 
nical method of induction. 

But besides this kind of mechanical method. 
Sir Isaac Newton had a mathematical one, af- 
forded him by his dexterity in algebra, and his 
admirable invention of fluxions, which are not to 
be understood and applied in philosophy, with- 
out great sagacity and caution, for otherwise 



tural Philosophy, p. 65. and compare the whole of that 
piece, ^the Preface to his Micrographia, and his own parti- 
cular enquiries, with the doctrine of the Novum Organum. 
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they will be apt to mislead. And here this great 
author has shewn uncommon address, and found 
the secret of calculating mathematical or mental 
forces, powers, and motions, and afterwards ap- 
plying them to natural bodies and natural things. 
But the attempt is suitable only to a distinguish- 
ing and sublime genius, that can let mathematics 
constantly rule and preside over physics, with- 
out corrupting philosophy, or rendering it fan- 
tastical. 

At other times this great philosopher observ- 
ed the stricter laws of induction, collected the 
necessary facts, x)bservations, and experiments, 
and by contemplating them in his mind, or rea- 
soning upon them, gave the result, with its con- 
sequences, as in the theory of the tides, moon, 
comets, &c. So that he seems to have used all 
sorts of methods by turns, or to have formed one 
to himself, compounded of the mechanical, ma- 
thematical, and the usual inductive method. 
So that if this mixed method also were to be pro- 
secuted, and brought to the greatest perfection 
whereof it is capable, it may fall under tiiat still 
more general one of the Novum Organum. 

This Novum Organum, we have seen, is divid- 
ed by its author into two general parts, viz. one 
that is designed to be preparatory or introductory 
to the other, which is scientifical or doctrinal, so 
as clearly to deliver a new way of proceeding 
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upon all kinds of enquiries, with the greatest ad- 
Tantage to the mind, for acquiring a thoroug)h 
knowledge of the works of nature, and leading to 
an unhmited practice for accommodating hu- 
man life. 

The design of the preparatory part is to re- 
move prejudice, procure a fair hearing, and 
give some tolerable notion of the whole. It 
may be subdivided into seven lesser parts, or 
sections, the first whereof endeavours, 1. to 
awaken the mind, as it were from its lethargy, 
and make it see that philosophy and the sciences 
are so far from being perfected ; that, 2. men are 
hitherto unprovided of the true instruments and 
means of forming the sciences ; 3. that, as know- 
ledge and power constantly go hand in hand, 
men have but little knowledge, because they 
produce but few considerable effects ; 4. that the 
common ways of reasoning and contemplating, 
though so much magnified, are but delusory 
things, and require much rectification and amend- 
ment ; 5. that the common logic and syllogism, 
however useful in common affairs, are of no ser- 
vice in philosophy ; 6. that our first notions of 
things are faulty, and require to be corrected, 
improved, and verified ; 7. that the sure way of 
discovering truth has not hitherto been tried; 
8. that men form vain idols to themselves, in- 
stead of discovering the truths of nature ; 9. that 
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a more powerful logic than the common^ or a 
kind of engine for the mind, is absolutely re- 
quired for the service of philosophy ; 10. men 
preposterously delight in a hasty and erroneous 
way of disputing, judging, and confuting, ac- 
cording to the scanty, measure of their own 
knowledge, and the supposed truth of their own 
ill-formed notions. 

The second section shews the several errors 
we commit in forming our notions of things, and 
how detrimental such errors are to the progress 
of philosophy. It shews that the mind is tinged 
and infected four several ways ; for, 1. men in 
general have a strange propensity, and obstinate 
property, of referring, all things to themselves, 
as if nothing existed otherwise than is represent- 
ed by their immediate senses^ or as if there was 
nothing in nature but what their senses immedi- 
ately perceive ; whereas the other parts of the 
universe, as the air, aether, &c. and other crea- 
tures, are to be regarded in philosophy, as well 
as man. And here man is shewn, 1. inclined to 
feign and invent from within himself, instead of 
searching and discovering ; 2. to be extremely 
liable to prepossession and prejudice, so as with 
difficulty to remove those false and superstitious 
notions he has once imbibed, as of astrology, 
omens, judgments, &c. 3. to be easily moved 
and led away by those things that affect the ima- 
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gination, more than the reason ; 4. to be fond 
of launching into infinity, and the highest uni- 
versals, disdaining the intermediate truths, which 
in practice are more serviceable; 5. to be 
drenched in the affections of his body, and thence 
easily turned aside to pride, vanity, false hopes, 
&c. 6. it is shewn that the human senses, with- 
out farther assistance, are of little use in philoso- 
phy, though men attribute such great matters to 
them ; and, 7* that men are fond of abstract no- 
tions, and general theories, at the same time neg- 
lecting the due enquiry into nature and particu- 
lars, which alone can shew them what things are. 
And these imperfections belong to the species of 
men, or mankind in general. 

(2.) The mind is also infected differently, ac- 
cording to the constitution, complexion, •bent, 
or incUnation of each particular person, or ac- 
cording to his education, custom, conversation, 
studies course of reading, employ, and other 
accidental matters, whence every man has his 
own peculiar bias, or, as it were, his own parti- 
cular glass, tinged to his humour, through which 
he views every thing. And hence some men 
doat on mathematics, others on chemistry, others 
on logic, &CC. and accordingly tinge and infect 
whatever they apply to, with mathematics, che- 
mistry, logic, &c. whereas the true philosopher 
should not be warped to any particular branch of 
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science, but remain equally affected to them all^ 
as they may all afford their assistance in pro* 
moting philosophy. But in the present state of 
men and things, some subtile capacities pursue 
the minute differences of their subject, and make 
no end of splitting and dividing, as in anatomy, 
&c. till the mechanical structure, or organiza-^ 
tion of the parts, is lost ; and others, on the con- 
trary, consider only the wholes, without examin- 
ing the parts. Some fondly admire the ancients, 
as Aristotle, Plato, &c. and others some favou- 
rite modem philosopher. But unless the mind 
be thoroughly convinced of the folly and absur- 
dity of such a procedure, and be brought, by art 
and habit, to a quite contrary temper, true phi- 
losophy cannot be effectually promoted ; for the 
sciences formed by distempered minds will par- 
take of the distempers, and accordingly appear 
trifling, gross, partial, half-faced, distorted, fan- 
tastical, &c. 

(3.) The third way wherein the mind becomes 
perverted, is by the abuse or improper use of 
words, for the philosophical words, in all lan- 
guages, are commonly false or inadequate marks 
or signs of things, and by no means convey just 
and perfect notions. So that men are continu- 
ally imposed upon, even against their wills, by a 
wrong imposition of words, which are generally 
coined by the vulgar ; or if by philosophers, it is 
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• vithout taking the requisite pains and care to 
foim notions duly from things, and then give 
suitable names to those notions. And hence the 
reasonings, the discourses, and even the writings 
of men, are often strangely confused, or but sel- 
dom perfectly intelligible, and propagate imper- 
fect notions^ which men take by consent, with- 
out enquiring whether they are just, or how they 
were formed. But, in order to improve philoso- 
pliy, it is of great importance to have words 
suitably adapted, and kept invariably to denote 
perfect notions, so as to express or convey such 
notions without delusion or imposition. But no 
language of this kind can be made, till a set of 
such notions shall be duly formed from things, 
which depends upon ,the use of induction. And 
as this language, and these notions, are hitherto 
in great measure wanting, the mind thus remains 
unprovided of one very great' help for the im- 
provement of philosophy. 

(4.) The mind is, again, strangely perverted 
by fabulous theories, and romantic philosophies, 
which are extremely numerous, and still conti- 
nue to increase. The third section divides them 
into three general kinds, viz. sophistical, empiri- 
cal, and superstitious. Sophistical philosophies 
are those formed upon common, or hasty obser- 
vations and experiments, by a subsequent opera- 
tion of the mind. Thus Aristotle's philosophy 
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was formed upon common observatLoDS, v^rought 
up by his logic, so as to become sophistical and 
corrupted : for common observations, and obvi- 
ous experiments, are not of themselves fit to 
build a serviceable philosophy upon, as they by 
no means shew all the secret motions of nature, 
and the laws by which things are governed. Nor 
is the common logic an engine at all suited to 
deal with experiments, observations, and nature* 

Empirical philosophies are those formed upon 
only a few experiments, though made with great 
exactness, as Dr. Gilbert's philosophy is formed 
upon his magnetical experitnents, and the philo* 
sophy of the chemists upon a few repeated experi- 
ments of the furnace, &c. But to form a general 
philosophy upon a few experiments, must needs 
appear a childish attempt, to those who consider 
the variety and extent of nature, and the trea- 
cherous, faulty, or rash propensity of the mind, 
in reasoning from them. 

Superstitious philosophies are those where 
matters of faith and religion are worked up with 
those of reason and sense, which makes fantasti- 
cal philosophies and heretical religions. Thus 
the philosophy of Pythagoras was clogged with 
gross superstition, and that of Plato with one 
more dangerous ; and thus, of later date, a vari- 
ety of theories have been giv^ of the earth, 
from the first book of Genesis, which has had the. 
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fate to be differently explained, and worked up 
into opposite systems, according to the different 
fancies of men, or the prevailing philosophies of 
the times. And thus it appears, that scarce any 
one has had thoughts of deriving a pure and per- 
fect philosophy from nature, that should be a 
true model of the woiid, without any more mix- 
ture of logic, mathematics, chemistry, magnetics, 
&c. than may be found in nature. 

in the next place are shewn some particular 
ways which the mind has of abusing itself, by 
forming wrong notions of the things that are 
seen and considered. Thus upon seeing the 
changes wrought in bodies by the mechanic arts, 
in the way of combination and resolution, men 
are apt to imagine that nature makes use of the 
same expedients in compounding and separating 
bodies, whence seem to have sprung the delusory 
and imperfect notions of the four common ele- 
ments, as if all bodies were compounded of, and 
resolved into these ; hence those called the che- 
mical principles, &c. And thus from seeing me- 
chanics work with the ruler and compass, seems 
to have arisen the crude and imperfect notion 
that nature operates geometrically, &c. But 
tliese, and the like notions, being superficial and 
erroneous, cannot be admitted into philosophy, 
without corrupting it. The same b to be under- 
stood of logical, mathematical, and metaphysical 
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notions, rashly introduced and mixed with such 
as are physical. 

Again, the mind is apt to run into two con- 
trary extremes, so as either to be very positive 
and dogmatical, or else extremely loose and 
sceptical in philosophy. Thus Aristotle deter- 
mining to cut off all future occasion of doubting, 
called up questions, and resolved them, to shew 
that all was now settled and determined. But 
Pyrrho and his followers doubted of every thing. 
And in this manner men commonly either stop 
short too soon, and fancy that enough is known 
already, or continue fluctuating in uncertainties, 
or else turn aside to amusement, instead of en- 
deavouring to procure an active and serviceable 
philosophy. And unless these perverse habits 
be corrected, no pure philosophy can be ob* 
tained. 

But instead of endeavouring to correct these 
ill habits of the mind, men have the talent to 
confirm and strengthen them, by corrupt and 
perverted kinds of proofs and demonstrations, 
which are generally used instead of the true. 
For logical demonstrations wrest the works of 
nature, to make tliem square with the thoughts 
of men, whereas the thoughts of men ought to be 
submitted and formed according to the works of 
nature, so that logical demonstrations, applied to 
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physical matters, are only the play of words, or 
at best deceitful and incompatible. For the un* 
assisted senses are incompetent, notions are ill 
formed from their reports, the principles of the 
sciences can never be justly inferred from « 
number of instances produced only on one side ; 
and the present method of arguing from priiici- 
ples, is erroneous and inconclusive. 

The best method of demonstration is shewn to 
be the demonstration by experience, provided 
we do not rashly endeavour to judge of other 
things from it, but proceed therein with great 
circumspection, and rigorous exactness ; which 
method having been little observed, no wonder 
if true philosophy be but little advanced. 

The fourth section proceeds to shew by what 
signs or marks false theories and philoso^ies 
may be discovered, so as to prevent the mind 
from being imposed upon. And here it is made 
appear, that the philosophy in vogue over Eu- 
rope, is principally the superficial, professorial, 
disputatious, and sophistical philosophy of the 
Greeks, and diiefly of Aristotle, a philosophy 
which, however it may have spread, is little 
more than logical or verbal, that does not con- 
vey such directions as may enable us to perform 
any thing considerable for the advantage and ac- 
commodation of life* And again, it is shewn 
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that the Greeks were masters of little knowledge, 
especially with regard to the basis and matter of 
all other knowledge, natural philosophy. 

And here the surest sign whereby to judge of 
any philosophy, is shewn to be by its fruits or 
usefulness, ifi supplying the necessities of man- 
kind, and improving the practical arts whereon 
the accommodations of life principally depend. 
But the Greek philosophy having yielded none 
of these fruits, it is to be accounted barren. 
And the same judgment is to be made of the 
chemical and magical philosophies, neither of 
which have enlarged the human power, in any 
tolerable proportion to their high pretensions. 
We are not, therefore, to form a judgment of 
any philosophy from its show and appearance ; 
the greatness of its authors ; the antiquity of its 
origin; the multitude of its admirers; the repu- 
tation it has gained among learned men ; nor 
even from general consent itself; but principally 
from its use, or the tendency it has to improve 
the mind, enlarge the human powers, and give 
us a command over nature. 

The fifth section is designed to shew the rea- 
sons why the philosophers of all ages have fallen 
into errors, and made so little real improvement 
in the business of philosophy. These reasons 
amount to this, (1.) That when a true estimate 
is made, there has, through the several ages of 
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the world, been very little time well suited to 
the cultivation of natural philosophy, which, as 
must be well remembered is the foundation of all 
philosophical knowledge, or the true matter 
whereof the sciences should be formed : (2.) that 
during the times best suited to the study of na- 
tural philosophy, little labour has been bestowed 
thereon ; the men of genius and learning having 
chiefly applied themselves to morality, civil po- 
licy, and religion : (3.) that scarce any single 
person ever applied himself entirely to the study 
of natural philosophy, which having been al- 
ways looked upon as a kind of secondary thing, 
was only consulted occasionally', and, in a per- 
verted manner, made subservient to physic, ma- 
thematics, &c. (4.) That the true end of phi- 
losophy has been entirely mistaken, which is to 
enrich and ennoble human life with useful in- 
ventions, new arts, and new powers; whereas 
philosophers, as they are called, have had views 
to the raising of sects, aggrandizing their own 
names, gaining a dominion over men's minds, 
or some such inferior and pernicious ends. (5.) 
That wrong ways have been chose for advancing 
philosophy ; and argument used instead of ex- 
periment ; reasoning and speculation, instead of 
close observation and genuine induction ; and 
the true method of raising, fruitful axioms, and 
discovering works wortliy of mankind, entirely 
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neglected. (6.) That a few ancient philoso- 
phers have been obstinately and perversely ad- 
mired, or almost adored, as men of supernatu- 
ral abilities, to the shameful neglect of improv- 
ing the human power: whereas the ancients,^ 
living in the younger days of the world, were in 
many points of experience and knowledge infe- 
rior to the modems. (7.) That a false imagi- 
nation, as if men were possessed of many excel- 
lent arts and perfect sciences, lias fatally hin- 
dered the improvement of philosophy; whereas 
the arts and sciences, at present in use, are, in 
reality, but few and weak, in comparison of what 
may be discovered by the light of axioms. (8.) 
That much craft and a kind of imposture has 
been generally used, to make the sciences appear 
more perfect and compleat than they are; where- 
by many have been deluded. -(9.) That much 
vanity has been shewn by some modern authors, 
in boasting themselves, and making great pro- 
mises of delivering extraordinary things for the 
advantage of mankind ; but shamefully failing in 
the performance, sober men have hence taken a 
distaste, and too obstinately believed other prac- 
ticable things, to be of the same stamp. (9.) 
That men have generally neglected to propose 
themselves noble and suitable tasks for the im- 
provement of philosophy; and instead thereof, 
have indolently determined many sober and ra- 
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tional thbgs to be mere impossibilities, or be- 
yond the reach of art ; at the same time greatly 
over-valuing slender performances. (iO.) That 
religious zeal, bigotry, and superstition, and the 
school divinity, have, through several ages, been 
very unfavourable to the improvement of natu- 
ral philosophy, and checked its progress* (11.) 
That the common schools, universities, colleges, 
and societies of learned men, have also generally 
opposed all new and considerable improvements 
in knowledge. (12.) That no sufficient rewards 
have been allowed for inventors and improvers. 
And, lastly, that sedate and sober men have in- 
dulged an untimely despair, or entertained a be- 
lief that no farther Improvements C£in be made 
in philosophy. So that under all these obsta- 
cles and discouragements, it is no wonder if 
vexy little true philosophy has appeared in the 
world. 

The sixth section, of the first part of the No- 
vum Organum, tends to raise the mind from the 
languor it may have been thrown into, by the 
melancholy prospect of the former section, and 
sets before us in a native light, what solid rea- 
sons there are to expect, that, notwithstanding 
the obstacles and discouragements above enu- 
merated, a genuine philosophy may be set on 
foot ; and, if men will not remain wanting to 
themselves, be brought to perfection, and afford 
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all those fruits and advantages that the humaa 
state is capable of affording. 

And here the author observes, ( 1 .) that as the 
art of navigation, has discovered new countries 
and carries on a correspondence even betwixt 
the most distant parts of the globe ; great op- 
portunities are thus afforded of procuring the 
necessary informations for enlarging the bounds 
of knowledge. (2.) That as we may plainly per- 
ceive the errors which the ancient philosophers 
iell into, and the reasons why they failed in pro- 
moting th« more serviceable sciences; if the er- 
rors they committed are carefully, avoided, and 
a different method to be taken, there are grounds 
to hope for better success in future. (3.) That 
therefore the art of experimenting and the art 
of reasoning are to be joined together ; or a new 
art to be formed by a mixture of the two, in or- 
der to procure a Sylva, or suitable collection of 
prepared and well-digested materials for philo- 
sophy. (4.) That natural philosophy must be 
kept pure and uncorrupted with logic, mathe- 
matics, and divinity. (5.) That the mind must 
discharge itself of all prejudice, false notions^ 
phantastical theories, and useless philosophies, 
and become fit to receive such notions as are 
just and purely philosophical, without any way 
corrupting or debasing them. (6.) That a just 
foundation must be laid for experience, in a 
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history of nature, collected with the greatest ex- 
actness, diligence, fidelity, and judgment; so 
as to make it extensive, or to measure of the 
universe, without admitting any thing faulty, fo- 
rego, or superfluous. (7.) Thai, in particular, 
the more leading and informing experiments are 
to be carefully sought and procured. (8.) That 
a true order or just method of experimenting be 
introduced, so that experiments may not remain 
casual things, but an art of experimenting be form- 
ed. (90 That no inventions or particular ways 
of working or combining the materials of philo- 
sophy, be trusted to thought and contemplation, 
but the whole process be exactly wrote down, 
or described on paper. (10.) That the matters 
of a pure history of nature be not left in loose 
particulars but be regularly digested and brought 
into tables, according to the nature of every sub- 
ject, that the understanding may work thereon 
to the best advantage. (11.) That axioms be 
formed from these tables, so as to point out new 
experiments, and thence afford still higher axi- 
oms leading to greater works. (12.) That these 
axioms be formed, not in the way of the anci- 
ents, by rising, at once, from particulars to the 
most general conclusions, but by careful steps 
in a safe and guarded manner, so that the axi- 
oms, thus raised, shall not afterwards deceive, 
but be thoroughly verified, and remain just and 
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pregnant expressions of the laws and facts of na-^ 
tureandart. (13.) That a new method of in- 
duction be employed in raising these axioms^ 
viz. such a method, as is suited at once, to 
discover and demonstrate arts and sciences ; by 
investigating the real and internal natures of 
things. On this new method, or art of induc- 
tion, the author builds his principal hopes of im'^ 
proving philosophy : and to deliver this art was 
the principal purport of the Novum Oi^^niim; 
the part we are now upon being only introduc- 
tory thereto. And to give some intimations for 
perfecting this art, the present Appendix is wrote. 
(14.) The last foundation of hope, in the way 
of forsaking past errors, is this, that natural 
philosophy may be extended, or made to afford 
matter to the sciences, and they again be brought 
back to philosophy, so as to make them centre 
therein, without mutilating or dismembering the 
sciences, whilst they, together with natural phi- 
losophy, constitute one serviceable corps of 
knowledge. 

(15.) The next fountain of hope for the im- 
provement of knowledge, is the prospect which, 
men may have of future discoveries, if they will 
put themselves into the proper way of enquiry* 
For since many discoveries have been hit upon, 
unexpectedly, or by accident ; as by the instinct 
of brutes, &c. without going in quest of them^ 



236 

greater success maybe, doubtless, estpected from 
a proper method of enquiry, and the art of ex- 
perimenting with reason, industry, and saga- 
city ; more especially by the method of induc- 
tion abovementioned, which is a contrivance for 
the speedy bringing of new discoveries to light. 
(]6.) Some considerable improvement of philo- 
sophy may be also reasonably expected, if the 
requisite time, expence, and application shall be 
used in collecting such a history of nature as was 
mentioned above, which is a thing that has never 
hitherto appeared, but may be procured, and is 
no impossible or impracticable scheme. (17.) 
And, lastly, though we had less encouragement 
to hope for success than we have, yet a course 
of trial and experimenting should be undertaken, 
because there is thus, at least, a chance of im- 
proving philosophy, at the expence of a little 
liabour : whereas, to sit down desponding, or re- 
solved against all trial and attempt, seems un- 
worthy of human nature. 

The seventh and last section of tliis prepara- 
tory part of the Novum Organum, is calculat- 
ed to give some tolerable notion, not only of 
the design of the second part, but also of the 
whole ; that the nature and use of the new me- 
thod of induction may be bet||r understood. 
And here the author declares, that he has no 
view to found a sect in philosophy, or procure 
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followers ; but only to lead men by the hand a 
little, in order to shew them the way of follow- 
ing nature, and freeing themselves from the ne- 
cessity of following any philosopher whatever. 
And in order to prevent all misunderstanding 
or misconstruction of this his real design, he 
proceeds to answer the more considerable ob- 
jections, that might be apt to arise against it, 
from the prejudices and false notions which men 
commonly imbibe. 

And first because men are naturally impatient, 
and immediately desire to see the advantages of 
new undertakings, the author guards his reader 
against all rash and hasty endeavours after profit 
and advantage, as what will prove highly per- 
nicious, and tend to prevent tiie good effects ex- 
pected. But for those who cannot wait, he 
leaves them at liberty to use, in their own way, 
the several helps he has afforded towards the pro- 
duction of considerable works and effects, for he 
would by no means hinder, but as much as pos- 
sible promote and expedite the discovery of all 
advantageous arts and works. But till a tolera- 
ble history of nature is procured, he judges that 
no very considerable progress can be made in 
what he calls the genuine interpretation of na- 
ture, or formiu^ of rich axioms, that shall lead 
to new arts and capital works. Such a history^ 
therefore, himself proposes to procure. 
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But he apprehends, that several objections will 
be made to this history, as that it will contain 
false facts, erroneous experiments, and disa- 
greeable, subtile, vulgar or abstruse particulars. 
But all this he shews amounts to little ; because 
(1.) a few errors, and even falshoods, must ne- 
cessarily happen in the beginning of a history of 
nature ; and will not prove of any very bad con- 
sequence (though they should indeed be cau- 
tiously guarded against,) for such errors and 
falshoods, where but few, are easily discovered 
and corrected, when axioms come to be raised, 
or the interpretation of nature to be entered 
upon. (2.) Vulgar tilings being usually as much 
unknown, witii respect to their causes, as things 
uncommon; such vulgar things should not be 
rejected, but received into a history of nature. 
(3.) Disagreeable or sordid matters, such as cor- 
ruptions, putrefactions, &cc. must be here ne- 
cessarily considered, no less than others; be- 
cause they give great light into the operations of 
nature; and things for this design must not be 
judged of by the rules of elegancy, but accord- 
ing to utility. And (4.) subtile, speculative 
matters, are not here received for the sake of 
subtilty and speculation, but only as they afford 
information, lead to practice, ^d assist in the 
interpretation of nature. 

The author apprehends, it willappear strangely 
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shocking, insolent and monstrous, that be should 
at one stroke set aside all the ancient philoso- 
phies and all the sciences, and go entirely upon 
a new scheme of building up philosophy from a 
different foundation. But he judges, that this 
procedure, when duly considered, will be found 
more rational, modest, and serviceable, than 
to have used artful accommodations, and patched 
up a deceitful system of new and old materials ; 
for as the ancients raised their philosophies upon 
false notions, or false principles, discovered in 
an erroneous manner, there was an absolute ne- 
cessity of beginning the whole work anew. Nor 
does he think it insolence, if by means of an en- 
gine for the mind, or particular helps which the 
ancients never knew, any one of common abili- 
ties, should raise a more serviceable structure 
of philosophy, than they by means of the naked 
understanding. 

To the objection, that the end of all this la-' 
bour is wrong fixed, as tending to practice, and 
the accommodation of life ; and not to tlie ab- 
stract contemplation of truth, which is a much 
nobler thing; it is answered, that the latter is 
indeed preferable to the former; but that, in 
the method proposed, both ends are answered at 
once, the design being here to give a genuine, 
a native, and jtftt representation of the world, 
such as it exists, which is not only the most 
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useful knowledge, but the noblest contempla^ 
tion ; that unites theoiy and practice together, 
in their highest degree, and makes them one and 
the same thing. 

To the objectioui that perhaps the author's 
new method is no more than some old one, and 
therefore not of any extraordinary use ; he an- 
swers, that the ancients have delivered their me- 
thod of forming the sciences ; which was by fly- 
ing immediately from a few particulars to gene- 
ral conclusions; a method very different from 
the method he proposes, by a rigorous and care- 
ful induction: that, in particular, his method 
does not tend to scepticism, but to a scientifi- 
cal doubting at first, that tlie greatest certainties 
may be afterwards discovered ; and that this me-; 
thod regards not any one particular art or sci- 
ence, but all arts and all subjects universally. 

But the author hopes that no one will suspect 
his design is to abolish, . and utterly destroy the 
arts and sciences at present in use : especially 
as he has, in his De Augmentis Scientiarum, 
taken so much pains to improve, and shew the 
way of perfecting them : all he aims at, in this 
respect, being to convince tlie mind, tliat the 
sciences in vogue are of no use for enlarging 
the bounds of knowledge, and discovering new 
arts, and practical works : which end, his own. 
method is entirely calculated to promote. And 
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yet h^ dees not pretend thst this iMthod of hi$ 
is absolutely perfect or unimproveable; but^ on 
the contrary, that it will doubtless improve, as 
new arts are fouDd» or new discoveries made. 
And thus he concludes the iirst, or preparatory 
part of this work. 

The second part^ ajs was before observed, is 
wholly doctrinal, or scientifical : and goes di- 
rectly upon delivering tlie new art of induction, 
or method of interpreting nature, in order to 
form an extensive philosophy; or procure an 
exact copy of the universe, for perfecting the 
understanding, and leading to an unlimited prac- 
tice. And here, as the most excellent things 
are often the most difficult to obtain ; the doc- 
trine delivered will appear somewhat abstruse, 
till the mind becomes a little acquainted with 
it ; after which all the difficulties vanish, and an 
agreeable prospect is obtained of a sure and 
practicable way of procuring, in a moderate 
time, with the proper assistances, such a philo- 
sophy as shall highly improve the state of hu- 
man nature. 

The foundation of the thing is laid in finding 
a method of increasing the human powers and 
knowledge, to their greatest possible perfection. 
And this the author shews may be done by dis- 
covering what he, in a new and peculiar sense, 
calls tlie forms of things; that is, the laws or 
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powers of nature, by which thuigs physically 
exist, are generated, or have their effects. And 
these forms, or laws of nature, he holds to be 
discoverable by men ; and shews how to disco- 
ver them : in which single point the whole of 
his new engine centers. There are but two sec- 
tions finished of this second part : the first where- 
of lays the foundation of the doctrine of forms, 
and exemplifies it by a general example, and a 
set of tables for the purpose: and the second 
section shews how to shorten enquiries, conduct- 
ed in this method ; by selecting only the more 
eminent facts and observations, or capital in- 
stances^ that lead to a full and perfect discovery ; 
without ranging, in an endless manner, through 
that immense variety of particulars, to be found 
^n nature. 

But as it would be & -fruitless labour to go up- 
on discovering these forms, without knowing 
their use, when found ; the first section of this 
second part shews, that the end of philosophy 
is to increase either the knowledge, or power of 
man; so as to enable him to understand the 
ways and procedure of nature ; or else to pro- 
duce such effects as make for his own advantage : 
and that to discover forms, is at once to acquire 
both this knowledge, and this power ; because by 
finding the laws of nature, and her ways of pro- 
ducing effects, men will be enabled, so far as 
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their condition allows, to use the same, ad rules 
of practice ; and thus, in some cases, ta equal, 
regulate, subdue, or even excel nature by art. 
So that upon the discovery of forms depends the 
perfection of philosophy, or the enlargement of 
the human knowledge and power. 

This business of discovering forms being of 
such infinite importance, the author endeavours 
to make it as intelligible as its nature will admit, 
in the present imperfect state of minds and 
things; and shews, that in effect, to discover 
forms, is the same thing as having some extreme- 
ly intelligent person, ready at hand, to consult 
upon all occasions conceining the works of na- 
ture, the search after forms being like asking of 
questions ; and the discovery of them like the 
receiving of answers: so that there is no point 
of theoretical knowledge, no rules, or direc- 
tions, required in practice, but what may as well 
be had by the discovery of forms, as if nature 
herself were to speak, and tell men how she 
works; and what they must do to imitate, lead, 
or command her. For to find a form, is to find 
a nature,' that shall be equivalent to the na^ture 
sought; so as when present, or absent, to con- 
stitute, or abolish, that nature respectively. 
Or, to make the conception still plainer, the 
form of a thing is the effective power, or physi- 
cal act, by which it exists. Thus if the nature 
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sought were fluidity, or the means of converting 
charcoal into a fluid mass ; and it be found, by 
a proper course of enquiry, called the Investi- 
gation of Forms, that the form, law, or nature 
of fluidity consists in a certain size, or smallness 
of parts , joined with a certain motion ; this is 
finding a nature equivalent to, or convertible 
with, fluidity: whence men are directed to give 
this smallness of parts to charcoal, along^prith 
the particular motion discovered ; upon which, 
the charcoal will put on the nature of fluidity : 
and accordingly, if charcoal be reduced to pow- 
der, and detained in a close vessel in the flre, 
till its parts are sufficiently agitated, it will have 
the appearance of a fluid. And this may illus- 
trate, or give some sensible image of the thing 
under consideration; and shew that both a per- 
fect theory, and a perfect practice, depend upon 
the discovery of forms. 

But as a pernicious custom of leaving experi- 
ence, and running into abstract . speculations, 
has prevailed; the author judges it much the 
surest method to begin to raise the sciences 
from practice ; or to let the practical part de- 
scribe and limit the theoretical, or contempla- 
tive. He therefore enquires what are the best 
practical rules that could be wished for ; and 
finds them aflbrded by the discovery of forms: 
so that, on all accounts, the investigation of 



245 

forms is the first and principal thing that can be 
gone upon, in order to improve philosophy, and 
perfect the sciences; especially as, at the same 
tune, these forms also afford, according to what 
was before observed, perfect theoretical axioms, 
as well as the best practical rules, canons, or 
precepts. 

On this footing, the requisites to practice 
musf be first considered ; that is, the means of 
enlarging the human power, and enabling it to 
introduce all possible changes upon matter; or 
produce all possible effects. And here the au- 
thor shews there are two different kinds of ca- 
nons, or axioms, for producing transmutations, 
or changes ; viz. one with regard to bodies, as 
they are an assemblage, or combination, of a 
set of properties ; as gold is of a determinate 
gravity, ductility, &c. and another that depends 
upon finding the way wherein nature herself pro- 
ceeds in the generation or production of bodies ; 
as how gold was made in the bowels of the 
earth, &c. the first kind of axiom shews how 
things are made by introducing a certain set of 
simple properties into a mass of matter suscep- 
tible thereof; and the second directs the way of 
proceeding by seminal properties, as it were ; or 
beginning with the rudiments of things, and 
using the same first matter, and means, that 
nature herself employs. And where the power 
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of mankind cannat possibly reach to operate, as 
in the heavens, &c. yet even there the facts of 
nature may be sought ; and her laws and man- 
ner of proceeding discovered. The whole pro- 
cess of finding these axioms, and discovering 
the causes of things, the author calls by the 
name of the interpretation of nature. 

This interpretation of nature has two imrts ; 
the first with regard to the forming of alaoms 
from experience; and the second with regard to 
the contriving of new experiments from axioms. 
The first requires proper helps for the mind ; or 
assistances for the sense, the memory, and the 
reason : and hence, before this interpretation of 
nature can be exercised to advantage, a just and 
extensive history of nature and art must be pro- 
cured ; as the first matter out of which axioms 
are to be framed, forms discovered, and philoso- 
phy built. 

This history is not to be a rhapsody, or con- 
fused collection of all sorts of Matters, thrown 
together on a heap ; but to be carefully digest- 
ed, and formed into regular tables, or packets 
of instances, and prepared parcels of history; 
as the pillars, the rafters, &c. are made ready 
ibr a building. And when such a history shall 
be procured, the understanding is not to work 
wpon it by means of its own simple natural 
powers ; but is to be assisted by the use of ge- 
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Buine induction ; and thus enabled to practise 
the art of investigating forms. 

1. The subject of enquiry being chose; suppose^ 
for example, tiie form of heat; all the instances 
wherein heat is found are to be duly collected, 
and ranged in a particular table; so as to afford 
a clear view of these instances to the mind. A 
distinct enumeration must, therefore, be made 
of m the things that are hot; as the sun's rays, 
flame, ignited iron, &c. 2. A collection is to 
be made, and a regular table formed, of those 
things wherein heat does not reside : but as this 
might swell the table immoderately; only such 
things need be mentioned as approach near to 
the nature of the former, except in the single 
property of heat, which they are without; such 
as the rays of the moon, certain corruscations, 
glow-worms, &c. that aiford light, but no heat. 
And thus the things that are not hot, being plac- 
ed over against the things that are hot, the mind 
may distinctly compare the two sorts together. 
3. A table must next be formed, to shew the 
different degrees of heat, that are found in dif- 
ferent things ; or to exhibit, at one view, all the 
instances of heat, with regard to more and less : 
beginning with such things as are not sensibly 
hot to the touch, and proceeding gradually to 
the most violent heats, as those of volcanos, 
thi^ burning concave, &c^ 
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These tables ought to be drawn from the his* 
tory of nature and art^ mentioned above; or 
borrowed from the natural historian ; and laid 
before the philosopher, or interpreter of na- 
ture ; whose office it is to practise the art of in- 
duction upon them ; so as by comparing them 
together, both in general, and in particular, to 
find such a nature, ktw of motion, or action, as 
being present, exerted, or performed, in any 
body, or portion of matter whatsoever, the na- 
ture of heat, or heat itself, shall of necessity be 
produced therein ; and such as when that law, 
motion, or action is absent, heat shall be absent; 
and so come and go with that law, motion ot 
action perpetually ; or attend it in any inter- 
mediate degree, according to the exact propor- 
tion wherein that law, or action is exerted : 
which is what the author means by the form of 
heat. 

But here, if the mind should of itself. direct<* 
ly endeavour, without farther assistance, to dis* 
cover the forms of things ; it would fsEdl upon 
ill defined notions, imaginations, guesses, pro* 
babilities, and imperfect axioms, instead of troe 
and genuine forms : and thus be far from ob* 
taining the end proposed by this new method; 
The next step, therefore, is to practise the ba« 
siness of exclusion or rejection; via. to throw 
away, or separate in the mind, all those things 
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from the nature of heat, which do not immedi* 
ately^ and of absolute necessity, belong to it: 
so that a compleat and perfect notion, axiom, 
or form^ that is the pure conception of the true 
cause, essence, or nature of heat, may remain 
as a solid and perfect portion of truth behind* 
And this exclusion also is to be performed in 
the way of a table, wrote down as the former. 
Hence, as the sun's rays are found to be hot, 
the superficial notion that heat is peculiar to 
terrestrial bodies, must be rejected, &c. 

And thus the business of induction is begun ; 
but by no means rectified and finished : for .as 
this exclusion, or rejection, is the throwing out 
of simple natures, or properties, from the nature 
of heat ; a perfect knowledge of simple natures 
is previously required, before the induction can 
be completed. But men have not hitherto ac* 
quired perfect notions of dmple natures, or the 
Amplest properties of things; such as tenuity, 
fluidity, texture, &c. In the mean time, be* 
cause truth will easier arise from error, than 
from confusion ; the understanding may be per- 
mitted, by considering the several tables, to 
make some attempt towards interpreting nature, 
in the affirmative; or to find out the positive, 
actual form; though without pretending that it 
is truly and perfectly discovered, till all the pre* 
ceding tables shall have been perfected : whicfa^ 
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as was before observed, depends upon a perfect 
history of nature ; and again, upon using a per- 
fect induction ; which is an art that has not hi- 
therto been duly prosecuted, and brought to the 
necessary degree of perfection. 

However, to give an idea of the whole man- 
ner of procedure in this business of interpreting 
nature, when all things shall be properly fitted 
for the purpose; the author here adds a fifth 
table, to represent what he calls the first vin- 
tage, or dawn of doctrine, from the form of heat. 
And this table sets to view the process of the 
mind, solely employed, without distraction, or 
interruption, upon the several preceding tables, 
in order to investigate, or discover the form of 
heat. The result of the whole process amounts 
to this^ that heat is an expansive, bridled mo- 
tion, struggling in the small particles of bodies : 
which is a summary expression, or axiom, de- 
scribing the form of heat, so far as could be de- 
rived from the imperfect tables, and the imper- 
fect art of induction here employed. And with 
this idea of the whole, the author concludes 
the first section of the second part of the No- 
vum Organum. 

In the second section, the author proceeds to 
perfect the art of discovering forms, or to shew 
the manner of framing an induction that shall 
conclude as justly in philosophy, as syllogism 
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does in logic, or demonstration in mathematics* 
Accordingly, he here directly treats of preroga- 
tive instances, or the way of procuring proper 
collections of such facts, observations, and ex- 
periments, as are best fitted to enter the three 
tables of view, corresponding to the three firsts 
above-mentioned; so that a few of these in- 
stances may answer the purpose of many, shorten 
the business of search and enquiry, and afford a 
prepared and proper matter for induction, in all 
kinds of subjects. 

And of these instances, he makes twenty-seven, 
different kinds; viz. 1. such as exhibit the na- 
ture enquired after, in things that agree with, or 
differ from others, in respect to that nature 
only. 2. Instances wherein the nature sought 
appears in a state of generation, or destruction. 
3. Those wherein the nature enquired after stands 
alone, in a high degree of perfection or predomi- 
nancy. 4. Such as shew the thing enquired af- 
ter, in its lowest state, weakest virtue, or first 
rudiments. 5. Such as exhibit the nature en- 
quired after, in the way of a lesser form. 6* 
Such as shew a likeness and relation in the con- 
crete, so as to help in uniting nature. 7. Such 
as shew bodies in the concrete, as it were out of 
their course, or broken in nature. 8. Errors of 
nature, things monstrous, extraordinary, or out 
of the course of nature. 9* Bodies consisting 
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of two different natures, or double species. 10. 
The most perfect works of men in every kind. 
11 . Instances wherein the nature sought is either 
constantly present, or constantly absent. 12. 
Instances that shew the limits of nature, or the 
bounds betwixt existence and non-existence, in 
all subjects. 13. Such as mix and join natures 
supposed to be incompatible, or heterogeneous. 
14, Such as shew an inviolable conjunction of 
one nature to another, and the separable alii* 
ance of others. 15. Such as shew the separa- 
tion of natures that frequently meet. l6. Such 
as assist the actions of the senses; particularly 
tfie sight. 17. Such as bring those things to the 
senses that did not appear before. 18. Such as 
discover the motions of nature connected, or 
gradually continued. 19. Such as afford in- 
lbrmati<M), where the senses fail. 20. Such as 
excite the attention, and hint the subtilty of na- 
ture. 21. Such as measure the powers, and vir- 
tues of things, by space. 22.' Such as measure 
the powers of nature by time. 23. Such as shew 
in what proportion, quantity of body contributes 
to quantity of virtue. 24. Such as shew the 
prevalency or subjection of virtues to one ano- 
ther ; under which come all the species of mo- 
tion, or active powers. 25. Such as point out 
advantages and conveniences for mankind. 26. 
Such as r^ard things of common occurrence, 
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and therefore save the trouble of new demon* 
strations; under which come the several ways of 
practice, or means of operation. And 27* Such 
instances as shew that a small quantity of mat* 
ter, or an apparently small efficient, may have 
a great effect. 

This doctrine of prerogative instances is treat- 
ed with care ; and illustrated with a suitable 
variety of examples, that open the way toen- 
quiries of all kinds, and lead to the improve- 
ment of all the parts of philosophy . so as to 
shew, in a summary view, what is already known, 
in numerous subjects, and direct a farther pro- 
secution ; at the same time that the author is 
carrying on his own particular design of perfect* 
ing the art of induction; and laying down pre- 
cepts, and giving directions for the execution 
of the remaining parts of his work. And here 
ends all that is left us of the Novum Oiga* 
num. 

It is extremely to be regretted that the author 
did not finish this piece ; of which it is evident 
he had the complete idea, with its almost infi* 
nite 'train of uses. But there being nothing at 
that time extant, which could, in any tolerable 
degree, afford the necessary instances for th^ 
tables of view; he thought it incumbent upon 
him to set an Example, at least, of the manner 
of procuring them ; as he did in his Sylva Syl* 
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varum ; and afterwards digested and fashioned 
many of them into particular tables, in his His* 
tory of Winds, History of Life and Death, &(J. 

He had proposed to deliver the remaining 
parts of this Organum under the following heads7 
viz. 1. the helps of induction ; 2. the rectification 
bf ipduction ; 3. the method of varying enqui- 
ries'; 4. the prerogative natures for enquiry; 
5, the limits of enquiry ; 6. tlie reduction of en- 
quiries to practice , 7* the preliminaries to en- 
quiry; and, 8. the ascending and descending 
scale of axioms*. It might, perhaps, be of 
some utility briefly to go over these several 
heads, so as to indicate a little of the manner 
wherein it may be conjectured, from his other 
writings, the author proposed to treat them; 
and, at the same time, refer the reader to those 
parts of his own, and other works, where farther 
light and assistance may be procured towards 
finbhing the whole. 

(1.) The first thing in order, after the doc- 
trine of prerogative instances, was to lay down 
the helps of induction, under which it should 
seem that the author proposed to deliver, 1. the 
way of procuring a genuine history of nature and 
art, as the basis or matter of induction f ; 2. to 

* See Part IT. Aph, 21. 

t See Dr. Hook's Method of Improving Philosophy^ 
p. 18—33. and Mr. Boole's Works. 
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, explain the manner wherein this matter* might 
occasionally be reduced into regular tables of 
view, according to the nature of each subject ; 
3. to shew the order or method wherein the mind 
is to consider the instances contained in these 
tables, both separately and comparatively, or 
collectively, in order to discover the causes of 
the thing enquired after, and deduce the axi- 
oms for directing new experiments; 4. how 
these tables of view are afterwards to be improv- 
ed, or tnade more full or comprehensive, and 
ranged anew, so as to exhibit all the particulars, 
in their most natural order, and afford stili great- 
er assistance to the mind, in forming more just 
and perfect conceptions, notions, and axioms; 
and, 5. the several ways that might be contrived 
for helping or improving the senses, the memory, 
and the reason, in order to the forming a more 
perfect induction *. 

(2.) The rectification of induction stands next 
in order, by which appears to be meant the mak- 
ing a due exclusion, pr rejection, of all those 
simple natures, or properties, that do not essen- 
tially contribute in constituting the form of a 
thing, so that, after such an exclusion is com* 

* See Br. Hook's Method of Improving Philosophy^ 
p. 12— -18. 54—42. and M. Tschimhans's Medicina Men- 
tis, p. 182—211, &c. 2d edit 
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pleatly made^ the pure form shall remain behind,- 
unattended with any thing more than is abso- 
lutely necessary, or essential to it; that is, a 
perfect notion of the essence, or constituent 
cause of the thing, will be obtained, according 
to what was mentioned above. 

Thebusiness of rectifying induction will, there- 
fore, require, 1. a previous knowledge of simple 
natures, or a set of just and philosophical no- 
tions ; and, 2. the way of contriving and making 
certain experiments, or trials, for producing cer- 
tain works, that shall verify and confirm the 
truth of induction, by shewing that if men ope- 
rate according to such rules as are afforded by 
the axioms, or forms discovered by induction, 
they may produce the works and effects thus 
pointed out, which are such as could not be 
otherwise scientifically produced by men. 

The way of forming these notions, is by the 
use of induction itself, and requires an entire 
extirpation of all false theories, idols, and vain 
imaginations, that the mind may become per- 
fectly equable, and disposed to receive these ge- 
nuine notions*, which are not to be made con- 
formable to the sense of man, but in exact agi;ee- 
ment to the sense of nature, so as to be scientifi- 



* See Dr. Hook's Method of Improving Philosophy t 
p. 9. and M. Tschirnhaus's Medicina Mentis, p. 72 — 91. 
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cal and just expressions of thiiifi, as ihey exist 
. in nature, and not as the mind of itself^ from the 
first information of the sense, is apt to imagine 
them. And these notions will enable us to m|ke 
a true induction, as it were, & priori. 

But the other way of rectifying induction is a 
posteriori, and depends upon this, that when a 
form, an axiom, or canon is found, or supposed 
to be found, by using the tables of view, and the 
method of rejection, the proper experiments are 
to be contrived for determining whether this 
form, axiom, or canon, be real, and not imagi- 
nary or fictitious. And here the doctrine pf 
prerogative instances is of great service, in indi- 
cating the requisite trials, experiments, or works 
for this purpose. If the expected effect should 
in no wise follow, the particulars of the tables 
were either false or incompetent, for the method, 
when properly pursued, must needs be in&llible. 
If the effect answer but in part^ and no error has 
been committed in the experiment, then the 
form, axiom, or canon, must be mended, by 
going over the induction with more exactness, 
and better helps. If the effect answers to tlie 
full, under a due variation of circumstances, and 
in all trials, a proof will thus be gained of the 
justness of the procedure, the goodness of the in* 
daction, and the validity of the discovery. And 

VOL. II. s 
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these two, it should seem, were the principal 
ways which the author proposed for rectifying 
his induction.' 

(3.) The next head is the Method of varying 
Enquiries, by which we are to understand not 
only the suiting of the manner of enquiry to the 
nature of the subject occasionally, but also the 
ways of transposing, enlarging, and improving 
the parts of an enquiry, both with regard to the 
matter and method, according as new informa- ^ 
tion and farther light is obtained. 

Thus, when the view is to discover axioms or 
forms, the enquiry must proceed . from particu- 
lars to generals, or from a variety of apposite in- 
stances, disposed in suitable tables, to the axi- 
oms they afford, or the form they point out; 
but when the design is to lay out a work, which 
itself is a particular thing, we must begin with 
generals, or the axioms already obtained, and de- 
scend, by degrees, to the work required. And, 
in both these cases, most of the steps that are 
first taken will remain improvable, as the mind 
becomes better acquainted with the subject, and 
the things that relate thereto, till at length the 
enquiry turns to a perfect scientifical history, 
where no farther alteration of the method can be 
made to advante^e, nor any thing farther be 
added, for discovering the form, or directing the 
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work, which was the original subject of the en- 
quiry*. 

(4.) The next general head of the second part 
of the Novum Organum, is the Prerogative Na- 
tures for Enquiry, whereby we are to understand 
the art of chusing those subjects, a few of which 
may serve instead of many, as in the doctrine of 
prerogative instances, where the author has shewn 
how all infinity of search may be cut off, or how, 
instead of an infinite number of particulars, a few 
may be selected, that shall more advantageously 
answer the same end : for the like is to be done 
in enquiries. So that the design here seems to 
have been to indicate a few capital, or leading 
enquiries, which being duly prosecuted, should 
unfold nature as effectually as if all possible en- 
quiries were prosecuted, thus proportioning the 
business of perfecting philosophy to the shortness 
and casualties of life. What these enquiries are, 
may be learnt from those which the author di- 
rectly went upon, and those he intended to have 
proceeded with t> and in what order these enqui- 
ries should be prosecuted, or which should come . 
first, which second, &c. must be determined 

• See Mr. Boyle's Method of Prosecuting Jln^uiries, 
Abridg. Vol. I. in init. p. 34/ 25. 

t See Dr. Hook's Method of Impvpving Philosophy^ 
p. 18—70, 
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either according to their utility in life, or the 
tendency they have to prepare the way, and leibd 
tOy or &cilitate the rest, and perfect the entire 
body of philosophy*. 

(5.) The Limit of Enquiry, or an inventory of 
. all the natures in the universe, is th« head that 
comes next in order ; under which, in all pro- 
bability, the author intended to shew, that the 
whole scheme of his work was no impossi- 
ble or infinite thing, but limited and circum-* 
scribed within moderate bounds^ so as to be ex- 
ecuted by men in their present state, without a 
miracle, by the due exercise of their faculties for 
a competent time : since nature herself is limit- 
ed, and since the universe consists but of a cer- 
tain number of simple natures combined into 
nuirftnrous things, as the letters of the alphabet 
are into numerous words : whence if these simple 
natures were understood, the whole system of 
things might be easily unravelled. 

The principal difficulty seems to lie in the col- 
lecting a just and sufficient history of nature and 
. art ; for if this was once procured, the rest would 
follow almost spontaneously. And yet this his- 

* The direction of the Medtcina Mentis Ib here difierent 
as it would have no regard paid to excellence or vtility, 
and nothing to be primarily intended but the aiaiple diseo- 
very of truths See that Work, p. S09— 212. 
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will be found no monstrous or impracticable un- 
dertaking, provided the proper expence be al- 
lowed, a suitable number of hands be employed, 
and the true method of doing it be observed^. 
The author has efideavoured to give an epitome 
of the whole thing, in the compass of a few lines. 
(6.) The next general head is the Reducing of 
Enquiries to Practice, or making them subser- 
vient to human uses. This seems chiefly to re- 
gard the conducting of enquiries, where not 
forms, axioMs, or canons, are the things in view, 
nor even the discovery of experiments; but 
where worics and new arts are to be invented, 
}aid out, and brought into use, for a common be- 
nefit and advantage. And the general method 
of effecting this was above observed to be by pro- 
ceeding downwards, from general axioms, to the 
particular work proposed. 



* See Dr. Hook's Method of improving Natural Philoso- 
phy, p. 27, 29, 36 ; but particularly p. 21, where the 
Doctor has these words : " T have very good reason to be- 
*' lieve that the whole mass of Natural History may be 
'* contained in much fewer words than the writings of divers 
" single authors ; and the method of using them will be 
*• much more easy, and the labour of interpreting or under- 
" stasding them, if done aright, will be almost as easy, as 
" to unravel a bottom when you begin at the right end.*' 
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. But besides, this, the author intended to shew 
the method of making general practical tables, 
for laying out works with the greater ease, and 
bringing them more speedily to perfection. And 
in this view it seems to be, that in every enquiry 
he constantly reserved a particular head, or ta- 
ble, for receiving the things. that more immedi- 
ately regarded practice, and human uses. 

Again, besides the method of deriving new 
arts, or works, from- axioms, there is another 
more mechanical and facile method of deriving 
them from former experiments, or works them- 
selves, which method, though by no means so 
safe and certain as the former, may however 
prove of considerable service, .especially if it were 
duly cultivated and improved, 

(7.) The next head is Preliminaries to En- 
quiry; by which it may be conjectured the author 
meant not only the getting rid of prejudices and 
false notions ; the consulting one's own genius, 
disposition^ and abilities ; but likewise the pro- 
curing all necessary assistances for the purpose ; 
and particularly using the artificial armour, or 
machinery of the mind, so that the mind may 
act in the highest degree of its powers and facul- 
ties *. And under this preparation may be in- 

* See Dr. Hook's Method of imgroTing Philosophy, 
p. 19, 18, 42, 64. 
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'duded tables or heads of enquiry, previously * 
drawn up, to. direct the mind what particulars 
it should enquire after; what queries it should 
make ; and what intimations it should observe/ 
with regard to the subsequent business of inter- 
pretation*, &c. 

(8.) The last general head of the second part 
of the Novum Organum, is the Ascending and 
Descending Scale of Axioms ; which was touched 
above. It may be farther added, that the busi- 
ness of enquiry, and the improvement of uni- 
versal philosophy, depend entirely upon (1.) 
forming axioms from particulars by legitimate 
induction; (2.) verifying these axioms; (3.) 
raising still nobler and more general axioms from 
the former, till those of the highest order are ob- 
tained, reaching even to tlie universalities of na- 
ture ; and (4.) resolving these sublime axioms 
again, by sure steps or gradations, into lower 
axioms, that lead to an unlimited practice, and 
discover all the arts and works that are wanting 
, to accommodate human life. 

And thus the general heads that require to be 
filled up, for perfecting the design of the Novum 
Organum, have been briefly spoke to, either 
in the way of conjecture, or from parallel places 

* See Dr. Hook's Method of improving Philosophy. 
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of the author ; with thi^ view, that persons of 
leisure, who have been vereed in practical, as 
well as speculative philosophy, may be the readi« 
er induced to finish a work whereon the good of 
mankind so much depends. 
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